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A. MODULE MANUAL INSTRUCTIONS

The module mariual contains two major sections--Module Description

and Module Direc‘ti.ons‘ and Forms. The Moduleol)escription section speci-

fies the goals, describes the clements, indicates the materials needed,
describes the student flow and gives.suggestions on group use.
The Module Directions and Forms section contains the directions

and/or the foms for workiné through the module. It is the instructional’

Vpart of the module where the work is to take place.

It is essential, to read the Module Descrmtlon sectlon to fully

understand the module before starting to work through it.

=
Dinections: T4 you ane working through the modufe alone, start by
neading the next section,

1§ you axe completing the module wu‘h a group, walt
fon dinections from the group (eade}t

\
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B. PREFACE

American education in the past decade has been characterized by
the increasing educational effort of the federal goVernment. éonéurrent
with. the federaliactivitf in"public éducationlthere have been.groups of.
'educatags.wﬂb were aware of difficulties within.their area of specialty.

' ~ and created programs to improve publnic.education; An example is the
School Mathematics Study Group (SMSG), a project funded by the National
Science Foundation, which worked on the improvement of the whole mathe-
- ma'ics;curriéulum for the purpose of improving thé mathematics knowledge
: . for the widest possible group of st;dents. |
Many other groups of professionals in education have been aware
" of the wide gap between what is ana what could be achicved in education
in our public schonls. The stated concerns éf these groums of educdtors
have found their way.to foundations and to concerned public officials
in the state and federal governnent. Géal setting at the federal levcl
and the work done by education groups at other levels has resulted in
federal legislation to provide the funds to work toward the solution of
the recognized educational problems. As a result, project proposals,
. experimentation, and curriculum revision groups have been founded. |

There is a need for elements of monagement discipline in the local
schools, Bécausc public funds are involved and accountability is necés—
éary in decaling with public funds, the problem ofzdcsigning, administer-
ing and evaluating a federal, state, or locally funded project becomes a
concern at all cducational levels. In this regard, the role of educational

project manager necds to be defined and a group of people need to become
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experienced in this role. Because of the increasing number of projects -:

in education, the expanding nature of’projects now in existence, and

, rising cost of the total effort, competent educational project managers

need to be recruited and trained in the role.

The .nced for a more comprehensive approach to planﬁing and control-
ling projects in fhe educational environmenf is established by the obser-
vation that this type of activity in education is: ‘(a). becoming both
more complex and larger, (b) calling for greater allocations of money,
and (c) continuing for longer periods of time. The concept of project
management as a discipline is just making its debut in the educational
environment, |

In order to help meet the emcrging need for public school personnel
trained in project management, Rcsearch‘fgf;Bettcr Schools, Inc., of
Philadelphia, Pennsylvania has developed self-instructional materials in
the area of educational project management éalled the Educational Project
Management Instructional System (EPMIS). |

The seven modules and supplementary materials of EPMIS are described
below:

a. Ixecutive Oricntation. This module is designed to introduce

top-level administration to the concepts of project, management, and
nroject management. Topics such as the advantages and limitations of
project management and the requirements and organization of é project
management system in a local education agency (LEA) are emphasized.

b. Basic Principles and Techniques of Project Management. This

module is designed for acting or potential project directors in a local
school distract and covers the four major phases of- project management:

projuct planning, implementation, monitoring and control, and termination.

Y
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c. Proposal Development. This module is designed to assist local

school district personnel in the development ot project proposals and

covers such topics as translating.an idea into s proposal, proposal for-

mats, and application procedures for funding and contractual arrangements.

d. Organizing a Project Maniagement System. This module is designed
tn assist local school district personnel in analyzing-their current
proiect status through a specially developed questionnaire and developing
an organizational structure and procedures handbook for implementing a
project management system.

e, Developing a Project Management Inservice Training Program.

This module is desighed to assist local school district personnel in
developing and maintaining an inservice training program for project
support personne’.

f. Deveiopine a Project Management Self-Evaluation System. This

module is designed to help local school district personnel in develioring

and maintaining an evaluation program to asscss the cffectiveness of

their projcct managerment systen,

g. Contingency Analysis and Planning. This module is designed to
assist local school district pcrsonnei.in the analysis of project plans
with the purpose of anticipating and dealing with powential problems and
deviations from & plan.

h.  Supplementary Materials,

(1). Case simulation on project management designed tor use
cither independently or in conjunction with the Basic
Frinciples and Techniques of Project Management module.

(2). ¥ilms relating to project management.,

ey
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(3). Mini-packages on topics of special interest.
If you desire more information regarding these materials, write to:

Research for Better Schools, Inc.

Suite 1700 .
1700 Market Street

Philadelphia, Pennsylvania 19103
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* . . "C. MODULE DESCRIPTION

1. 'Module Goals ‘ .
. The purpose of this instructional moduie 1s to nrov1de current or
- potent1a1 project duectors with th; basic knowledge, skills, abilities
and sensitivities nbeded to nanage a pro;ec’c in the local educat1ona1
_ . Co <ett1ng “Th§ module provides instru..t}on 1n the project management
'.. ~ areas of planning, preparatlon control and temmination.: The goals cf
the module are listed below,
R ‘ | In Elaﬁning, the étudent should be able to do the following:
 Define a project and create a-work breakdown structure. o
'Devélop'a work flow. |
Estimate time for'work activities and develop a schéduig,
Estimate resources needed.
Estimaté-cost and develop a budget and expenaiture plan.:

o Lo _In preparation, the student should be able to do the following:

Start-up a projéct.

Organize a project.

Create a management information systenm.

’ . . | ‘In’gm, tLe student should be able to do the foliowixig:
.& - o Develop a reporting system. | |

‘Identify problems and their causes.

Solve problems throughudcéision making.

lmplement the decksions made. ' ‘

In termJnatlon the sttdunt cshould be able to do the follon1ng

Terminate a project.
v




. The specific objectives derived from the above goals arc identified

for each lesson in the module

of the lessons,

and are included in the introductory section
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2. Madule Elewgnis

1)

Module 2-~Basic.Princh1es and Trchniques of Project Management
consists -of twelve self-instructional, individualized and audio-visually
presented lessons, management instructions and evaluation instrumgnts. '
Each lesson in the module contains an introduction, the lesson presenta-
tion, exercises, cxercise solutions, management instfuctions, additional
examples, reading references.and evalustion instruments. The lessons
are grouped into four phases according to the lifespan of a project. A
description of the content prescntation of cach lesson follows in abstract

form.

Introduction

Lesson 1--Introduction to Froject Munagoriont

"An orientation ta the module is provided by identifying the lessons
connected with the four phasss of the life cycle of a project. The com-
ponents constituting the lessons are described and the term "project” is
defined and described in scae detail. Project management is explained
and the functions of munagement are described. The role and some of the
duties of a project manager arc identificd.

Project Planning DPhasc

Lesson 2--Project Definition

Project definition is the activity concerned with describing a
project. This acvivity involves specifying a project boundary and iden-
tifying those feutures of an educaticnal problem area of concern which
are to be dealt witn by the project. The description includes all the
statements of objectives which are intrinsic to the activity being developed
and explains the broad to spacific naturs of the various statements.

Lesson 3--Developing a Viork Flow

The concept of work flow is defjned and its relationship to the
overall project planning phasc estoablished. Basic principles of con-
struction and commonly used symbols asw represented,  Imphasis is given
to the use of event-orioatyid and activity-oriented network diagrams or
charts as a memns of showing the sequence and logical order in which
project tasks identifiad in the work ireakdown styvctuie or project d-fi-
nition stem st hoe accoupiished.  Th> mportence of the graphical repre-
sentation as a lopicol tool, a corwunication dovice, and a means of
project controi are cited,

¥



Lesson 4--Time Estimation

Time estimation is an attempt to detemmine the length of time needed
by a skilled person to accomplish the task assuming availability of equip-
ment and resources. ‘The time estimation is the amounc of time it takes to
complete the tasks, especially the longest time path of the work flow,
called the critical path. Time estimation utilizes units of time (e.g.,
weeks, days, etc,) and includes the most likely, pessimistic, and opti-
mistic times needed to complete the project. '

Lesson 5--Resource Estimation and Scheduling

Resource estimation is the process of determining the various types
or catecgories of resources needed to accomplish the various tasks or
activities in the project. Resources are generally of four types--per-
sonncl, cquipment and materials, sexvices, and travel. Effective project
management requires that the resources be allocated in such a manner.to
provide for a smooth flow of work. The use of modified bar charts pro-
vides a convenient way of‘not only dctermining resource -nceds for a
particular task but also provides a means for efficient allocation. The
process of project scheduling is highly related to the careful determina-

‘tion of resource needs and their proper allocation.among the tasks during

the course of the project.
Lesson 6--Cost Estimates and Budgets

Cost estinaiion is the determination of the amount of money nceded
for a work unit and for the total project. The budget is the plan [or
expending project resources. Budgeting involves the determination of
both direct and indirect costs. Typical budget categories are personnel
salaries, wages, and benefits; equipment, materials and supplies, travel,
contracted servies, and indirect costs. The resource commonality table
or "shopping list" is the basic document uscd in estimating costs and

‘budgeting.

Project Preparation  Phase

lLesson 7--Project Start-Up

Project start-up focuses upon the activities involved in preparing
to put a project into opcration.. A projcct start-up plan should be
developed. It should cover proposal and contract review, projcct manager
appointment, personnel recruitment, equipment and material acquisition,
space and facilities acquisition, and project handbook development. Care-
ful planning and preparation at this stage can prevent many problems and
delays in project operations.

Lesson 8--FProject Information System

P

Developing a project information svstem is an early activity in-
managing a project. This information system includes a jroject data
hase, organizational churts and documents, and a procedures handbook.

15
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vork sheets of schodnle, cost, and performance arc inputs to the data
basg-as well as 1nfonnnt10n from the proposal plan document and the
negotiated contract,  Task assignments, responsibility appointments,
and updated prosvess of work are inputs to the inforuation system;
, reports to other organizations are outputs of the information system.

Project Operational Control Phase

Lesson .9--Project Operations--Monitoring and Control

Problen ideniification through mdnagement reports is the first step
in the three-step, vroblem-solving process called control. Problem iden-
tification is a\p\nunut upon a reporting system which provides informa-

‘ ' tion on the pust, present, and projected status of the project work effort..
Deviations betucen the planncd situation and the actual situation repre-
sent management problems, Deviations are discovered by making time, cost,
and performance measurcments and specified points in the life of a project.

Lesson 10--Problem-Solving Through Management Action

The solution of a problem which occurs during the operation of a
project involves the determination of the cause of the problem, the gen-
eration ol alternutive solutions, and the selection of a 'best' solution.
The selection of a '"best" solutlon 15 facilitated by the analysis of each
altemative on the basis of project "needs' and "likes". The analysis of
an alternative involves a go/no go cevaluation for each "need” and the
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Lesson 11--Implementing Changes in Project Operations

After selecting action to be taken to solve a problem, it is neces-
sary to implement it., Such action must plan for consequences, and include
controls, reporting nrocedurcs, and detailed staff instructions. Informa-
tion must be provided to management about the changes made. The decision
must bc monitored to be sure it is working smoothly.

Project Termination Phuase

‘ Lesson 12--Project Tevmination

When nearing the end of a project the project manager initiates the
activities of clusing out the project. A plan for these termination activi-
ties is required and includes the project {inal report, the project history
report, disposition of facilities, equipment and supnlies, location and
reassignrent of personnel, sorting and disposition of project records, and
final {inancial accounting.




3. Module Matcrigli

Materials Needed

— G . i — o Swe o

The materials that are necded for this module are the following items:
a.  Module Manual .

b. Twelve (12) lesson booklets for each individual, one booklet for
each lesson .

c. Twelve (12) seis of color slides, onc set for cach lesson ‘
d. Twelve (12) audio cassette tapes, one tape jor each lesson

Tquipment Needed .
Since project mansgement concepts arc presented in an audio-visual

format you will necd the following equipment in order to complete the

lessons. ' '

a. Cassettc tane rccorder or plaver for the tapes provided

b. Carousel slide projector for the slides provided
c. Viewing scireen on which to nroject the slide images
d. Pencil to work the exercises

s ottt

e. Ruler or straivht edge for some of the exercises

If the are unfamiliar with the necessary cquipment, you should contact
your school district's audio-visual section for instructions on the use of
cassette tape plavers and carousel slide projectors. I the local school
district does not huve an audio-visual section then you could ask a fcllow
collague or local merchandizer familiar with the nccessary cquipment to

aid you.
Supplementary Mater 1als ‘

Simulation

. A case simulation activity has been designed to accompany this module.
For better results it should be used in conjuaction with the lessons in

each phase. ‘The siwalavion and additional items of materials listed pre-
viouslv can be obtained from Rescarch for Better Schools, Inc., Phi.ladelphia,
Pennsylvania.

Reference Rooks

Four books have been identified as the basic reference texts for this
module.  These books are referenced in the lessons by chapters for addi-

0 17




tional information on the topics covered by ‘the lessons. .Of the four
books, one has been designated as the primary reference hook. It is

the only book written specifically on project management in thiec fieid
of cducation, The others are more global or concerned with other ficlds
but still have much to offer to the field of education. The nrimary
rcference test is entitled Fducational Project Management by Desmond 1.
Cook. '

The student may wish to obtain or purchase one or more of these
books for use while working through the module. The books are listed .
below. ' '

Educational Project Management, Desmond L. Cook, Columbus, Ohio:
Charles E, Merrill, 1977,

Network-Based Management Systems, R: D. Archibald aﬁd R. L. Villoria,
New York: John Wiley and Sons, 1967, _ S

Project Manapcrent, J. S, Baumgartner, {omewood, I1l.: Richard D,
Irwin, Inc., 1963, '

‘Planning by Network, H, S. Woodgate, New York: Brandon Systems
Press, 1967, '

Glossary

A glossary of terms relevant to educational project managerient is
included as the last section of this manual. It is provided for your
reference and use during the module instruction. :
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. 4. Student Flow Through the Medule

- The purpose of this scction is to-describe bricfly the several
steps which you will take in movimg through this instructional modulce.
Various pages of the module have been color-coded to help you identify
them more easily. :

The first item you encountercd was that part of the manual which
described the geﬁeral nature of the module. After rcading this section,
you will be directed to completc a Student Informaticn Form (blue) which
provides the module developers with data to help identify the pppulation
using thd\materials. The form is not used to identify individuals. '

Updg completing the information foém, you are then directed to
begin Lesson 1 which contains an inientory of project management tasks.
Based,uan your inventory profilc, you may option to skip certain lossonél
of the module. The usual procedure, however, is to work sequeﬁtially
through all of the lessons.

. After completing lLesson 1, ybu will begin instruction in the four
phases of prﬁject management by working Lessons 2 through ¢ which focus
upon the planning process. Upon the completion of Lesson 6, you will be
directed to take a phasc test'(pink). You score the test by referring
fq the answers provided in the second part of the Module Manual. Your
phase test answcr~sheet is to be mailed to the agency distributing these
materials for the purpose of revising and improving the module. .

After scoring and mailing the phase test, you may choose to werk
the first phase of an optional simulation i{ you have decided to use the
simulation. If not, you will move directly to instrﬁction in the prepara-

tion phasc of project management by completing Lessons 7 and 8. You will

19
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then be directed to complete, score, and mail a seco_nd phase test. At
this Qoint-’y‘ou may choose to worl; the second phase of the simulation or
move directly to instruction in the operational control.phase of project
management ., Upon completing Lessons 9, 10, and 11 you will again take,

score,- and mail a phase test and have the obtion of working the third

p}iasé of the simulation. Nomally, you will then move directly to Lesson

12 which constitutes instruction in the termination phase of project man-

agement. After completing Lesson 12, you will be- directed to take, score,

B

and mail the last phase test and then choose to work the fourth .phase of

the Simulation.

g

You will then complete the Module Quality. Control Form (blue)

r.found in the second part of the Module Manual . This form provides infor-

mation for the revision and improvement of the-module as a whole. When
you have done this, the module will be complei.ed. The flow chart on the

next page graphical,,ly illustrates the flow of work through the module.

e
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-5, Student Flow Through a Lesson . .

-

Ao 'I‘h_e general steps in working ihrough an inilivi_dual lesson are pretty ?

much the same for all lessons. The purpose of this section is to describe
br1ef1y the several steps which you will carry out in completing the
typical lesson in this module.  Various sectims of the lesson have‘ been

color-coded to help you identify them more easily.

The first item you will encounter is an Introduction to the Lesson

which specifies such items as;materials needed time length, and similar

: »
items. After reading that page, you will then be directed to a S@"thD

which glves an overview of the lesson plus the lesson general and specific

.objectives. Upon the completion of the reading of this overview and

studying the objectivesn, you will then proceed to take ‘a pretest ((pink)
over the-lesson content. Uponucompl'etiné the pretest, you are then
directed to a page which gives the correct answers plus suggested Opfions
fo‘r you to follow depending upon your perfoménce on the test. |

The normal procedure would then be for you to proceed to a section

presenting a Lesson Abstract and Content Outline. After reading the Lesson

Abstract and Content Outlme you will be directed to a page g1V1ng instruc-

tions on how to set up the materials for the lesson content presentatmn.

You can, however, move immediately to the practice exercises if your pre-

“test performance was satisfactory. ..

After completing the conten: prosentation, you are directed to a
single exercise or a seriecs of exercises (green) in which you can pracfic:e
your new knowledge and skills. For.cach exercise, correct or suggcstcd

solutlons are presented so you can evaluate your éwn performance.

-
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Upon completion of thc last exercise, you Judge your own performance,

S

Scveral options are then suggested to you if you judge your performance to

be Unsa;isfactory. Upon sat1sty1ng yourself with regard to your competency

" to perform the tasks, you will normally then be dirécted to take a post-
test (pink). After grﬁding your post-test you” are dircctcd"to’séveral
| 1nd1v1dua11z1ng options depending upon the correctness of VOUT 'answers.
For examplo you might move to add1t10na1 examples for study, to read1ng
reference materials (yellow) for additloqal reading, or you may even
rework some of the exercises.

After completing the pdst—tcst and the suggested options?, your last
activity will be to completc a Lesson Quality Control Form (blue) which
provides information for the revision and improvement of the lesson, Yod
are requested to return the form to the agency from which- you secuxed the
rmanual. When you have done this, the lesson-will be completed, The flow
chart on the next page graphically illustrates the flow of work through a

lesson. ' _ - .
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6. Suggestions ‘for Group Use . . l

-

This module is designed to be sqlf—instructional. That is, an
'individualilearnct'can.prk throﬁgh'the'materiaIS-indepenﬁeﬁt of anyone
elsc. lkmwver, thgse 1nstruct10na1 materials can be aaapted for use by
a group of learncrs. - If .you use these materlals 1n/? grOUp setting, it
is suggcsted that you follow the recommendatlons be10w¢

Before starting the module, ybu may wish to 6Btain the folloWing
items in addition to’the equlpment -needed fbr lesson presentation.
“ A. Chalkboard chalk, and pointer ) ‘
B. Overhead projector, clear overlays, and grease pencil§

C. Tables and .chair_s ' : T T T

-

—— wm A Sew eve

[

The group leader should:

1. Provide each leérner'with a module manual, the twelve lessdn
booklets. Also provide each learner with the Simulation Manual, thc
Setting Manual, and/fhe four phase problem booklets if it is to be
included, ' ° | '

2. Have each leamer read and complete the Module Manual and the.
intrbductor& sections of each lesson. | |
| i. Bring the group of learners together for the slide-tape presen-
tation of each lesson.

.'4. Have each learner complete the exercises in eaJh lesson,

5. Bring thc group together for a discussion of the problems the

learners encoun;erfﬁn working the lessons.

e

» . .
. /



6.. At the conclusiop of the group discussion, Qirccﬁ everyone to
complete the Lesson Quality Control Form in their lesson booklet before
proceeding to the next lesson.

7. At the end of each phase, direct everyone to complete the =
phase tests. | _

8. After complet1ng the Planning Phase Test d1str1bute the Simula-
tion Manual, Setting Manual and the Phase I simulation problem. Have the
* learners rgad the materials. Distribute lhe other simulation problems
at the appropriate times. g '

9. Bring the group together to discuss the- solut1on to the problem.

If the group is large, form into smaller groups of four or five people

and then have the larger group discuss -the solutions of the smaller groups,
‘Group leadels may find it desirable to summarizc discussion points on a
chalk board or screen'w1th an overhead prOJector as the group attempts to
obtain consensus of opinion on the questions. |

10. Compare the group solution to the form provided to see if all

appropriate points werce considersd. ) |
11. Complete-all of the lessons and simulation problems.
12, TFollow thé Lesson and Module Termination Instructions and mail

the appropriate forms as a group.
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D. MODULE DIRECTIONS AND FORMS

rd

1. Starting Instructions

DindPtions: Stant the indtuctional pert of the module by completing
the {Student Informatiqn Foam on the next page.

1§ you are completing the module uwth a ghoup wait fox

directions 6lwm the group Leaden.

crm mmemmn @ aeain s b se———



2. Student Information Form (Module 2)

.| Dihections: Please take time to carefully answen the items below. Wnite
S the Last foun digits of your Sccial Secuwrity number on the Line below
: 50 that the pages can be identifded 4in the event they become separated .

Thank you for your assistance.

1. What is the title of your present position? (If graduate student,
indicate most recent full-time position) ,

2. List three primary duties of your present position (If graduate student,
indicate duties of most recent position). : ,
a.
b.

C.

3. Have you completed any formal courses in management or project ménagement?

‘  [Oyes g No

4. If yes, briefly describe the content of these courses?

5. Have you had any previous practical experience utilizing project
management techniques? (For example, in federally funded projects).

. *  No, such experience

. Yes, have managed projects myself

Yes, have worked on projects which used it

Other (Describe)

Lo oe

ERIC | 0
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FiLL in the Rast foun digits of youwr Social Secwrity number

6. How long have you been associated with these projects?

3

Less than 2 years D6-9 yea_trs'

[ 3-5. years : " [[]10 years or more

Dinections: You are now ready to begin the

Techniques of Profect Management Module.
Find the booklet entitled Lesson 1--
Introduction to Projéct. Management and
begin neading the introductory sections.

iwelve Lessons of the Basic Principles and




STOP! You may have gone too far.

14

. - | ~ This page indicates that the lessons and the simulation activities

. shquldhtakg_place_here_iﬁkthewmndulemsequencef_wIf;you;are_confused,msee_-_am_*_;
' the section entitled "Syudent Flow Through the- Module." | -

The next section in this manual .contains the correct answers to
- the four phase tests.
@
: You should complete the:.
Project Planning Phase test after Lesson 6,
Project Preparation Phase test after Lesson 8, - Y
Operational Contrql Phase test after Lesson 11,

Project Termination Phase test after Lesson 12.




. 3. _Phase Test Answers _ : o ' o . . -
'I‘l;e correct ari,s\;ers to the four phase tests appear in this section.
_A__f‘te_r. __;';pnpleting each" phase test, éompa_re your answers fo the 'corre'ct'
answers provided. If you fe.él that ybu did not achieve at the level

‘you desired you might review the lessons associated with that phase.
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Answer Sheet
for.

ijgct Planning Phase

L.(A) B C D 1. A 3@ D

2. A 3 © D 12. A-B ¢ @
3..'A'B©‘D. 13. A) B C D

4. A B © D 14, @A) B C D -
SRR - @3 cp
6. A (B c D~ 16, A) B C D

7. A "B.{(C, D 17. A B ©) D
8. A (B) C' D | 8. A B C D
9.AKB>©D o 19. A B © D
10.-A B C D 20, A ® c .1

Dinections: After comparning ydun answerns and datisfying any apprehensions
you have,you should Locate the Lesson booklet and read the introductony
page of . the next £esson 4in he sequence, Lesson 7--Profect Start-Up.

I t_zau are including the simulation maternials as part of the
Anstwetion of
ulation problem Phase 1--PLanning a Profect.

e module, turn to the Simulation Manual and work the sim-
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Answer Sheet
for-
- | Projéct Preparation Phase

i RN

LB B sy
L A AN A

¥ W W u:‘ = 1:’
o 6o 0o a 0o a o o0 (Eﬁ a

b v u o o oo (:) o o
—
&

~

® > é:) & > > > .

> ()
@ w w ()

/

c.n
C D
© »o
C. D
C D
© o
C D
C D
C D
C D

Dinections: Aften comparing ydu&,ahAWQAA and satisfying any apprehen-

sions you have, you should Locate the Lesson booklet and nead the {intro- -

ductorny page of the next fLesson in the sequence, Lesson 9--ProblLem
Identification Through Management Reports. '

> 14 you are including the simulation materials as part of
the instruction of the module, tuan to the Simufation Manual and work
the simubation problem Phase 11--Project Preparation.

35
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" Answer Sheet

for

Operational Control Phase

- 11,

s
>
o

NI NCORNECKNC)

t
1
|

o> >.>:@>(;9'@ >
Qw w w w_Q..w w me'

OO@@C?OOO@O-

o

13.

©® o & .o

14,

s

15.
16.
17, .
18,

L]

\ 9.

.U@U.U. Ol.U o o.

e>'>‘>@>>>>é>

0O 0O o 0o 6 0O

OQUU'.UUUUU'~U

10. ~ . .20,

Dinections: After comparing your answers and satisfying any apprehen-

sions you have,you should Locate the Lesson booklLet and read the intro-
ductory page of the next Lesson in the sequence, Lesson 12--Project
Teamination.

. 14 you are including the simubation materials as part of
the instruction of the module, .turn to the Simulation Manual and work
the simulation problem Phase 111--Contrnolling a Projeck.

34
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Answer Sheet
) for
Project Termination Phase

D
D
D
D
D
D
@
D
D

w W w (o) » w w w w

- 00 >0 > ~ -

®

A o 0o ao o o n@oi-n-'

SUIU@U.UUU@:@
.
(=)

10.

Dinectiond: Aften ‘comparing your answers and Aa,téaéqi.;ﬁ any apphehen-
sions you have, turn to the next page and complete the Modufe Quality.
° Control Form. :

o 14 you are including the simufation materials as part of
the instuwction of the module, tuan to the Simulation Manual and work

the simulation problem Phase TV--Texminating a Project..

e 2= som o]
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/ : 4. Module Quality Control Form

[ 4
l

Dinections: Please take time to carefubly answer the items below. Be
as specifdic and thonough as you, can in providing comments and suggestions
fon nevising and improving the module. '

Ploase write. the Rast four digits of youn Social Secunity number on the

Line befow 40 that the pages can be ddentified in the event they become
- sepanated . b .

) {

. . 1

‘ Thank you for your assdidtance. l
- q , .

1, Indicate your overall impresqsion;i of the quality of this module?
. - . ‘ ‘ i

Excellent D Very gﬁod \ D Good D Fair D Poor
\ :

2.  What is the most positive _,aspect\}of this module?

e W

3. What is the most negative aspect of this module?

-

2
.

- ' 4, What suggestions do you have for corﬁecting' or improving this
negative aspect? ~ L.

5. How well are the lessons organized and sequenced?

DExcellently D Very well DWell DFairly well DPoorly
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. [ . FALL in the Last foun digits of your Social Security number

- 6.

Ry

How difficult is the module?
0O very difficult ._. CIbigficut

[JMoi~-ately difficult ) Somewhat difficult

: DRather easy
What is your impression of the quality of the module manual?

: DE;ccellent DVery good DGood u DFair ' DPoor '

For how many lessons did you view the slide/tape preéentation? .
DNone SR Dl=3 D4-6 . D7-9 O 10-12

Indicate how helpful the slide/tape presentations were in the in-
structional process for the lessons that you viewed them?
[CJExtremely helpful Dite helpful
D Very helpful | D Somewhat helpful

[ Not helpful

Twin the page and follow the Twimination
Tnstrhuctions.

39
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5. Termination Instructions

b . ‘ -

.

1, Tean Tear out the 5o££ow4.ug items if you. have not atready done s0,

4. Mail the envelope to: Ruealceh 50!:. Better Schoo& Ine..

Upon comp&e/twn oﬁ the Maduze Oua,buty Contrnol Fonm, please: .

a. The blue Student Inﬁolunwtwn Fomn,
b. The bfue Module Quality Controf Form,

¢. The green Project Management Inventory Summway Sheet 4rom
Lesson 1,

0

d. The twelve blue Luao'n-' Quatity Control Fomnb, and
e. ~The. four pink ‘pheu?e test anguer sheets.

2. 8 Staple them ztoge,thvc fone packet of foxms 50& each Atudenxt)
3. Place the fonms in the Apecuu’. envelope pnow.ded

Suite 1700 .

1700 Market Street | (

PMCadeLphw. Po_nnaytvan.ca 19103 r
wt o - : -

i
1

You have now completed the Basic Principles and Techniques of

Project Management Module of the Educational Project Management Instruc-

tion System _'(EPMIS). If you desire more information about EPMiS, turn

_to the preface of this Module Manual and/or write to the address shown

above.
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B E.: Gl.ossary'. of Project Manegément -Terms"

" . .
' ’ .. ¢ N ]

- " - .
<

' ACI‘ION ALTP.RNATE OOURSE 01= (ALTERNATIVE) - .

A proposed management action that may . be selected for i.mplemen-
ltat% to corredt a deviation. . o !

ACTION, CORRECTIVE - .. , © , : ' : .

-]
- .o

—

Lbnagement action that can be nnplemented to correct the cause
of a deviation. '

L]
By . * ’

i
we
A

ACI‘IONADAP'I‘IVE- S
3 ' Management action that can be 1mp1eménted to m1n1mize the effect
S ‘of a course of action if the cause cannot be corrected ~ - "
: AIMINISTRATION - . N ) _ | -

&

. A process .rml\rmg the' execution of mnagement decisions within
). : an organizational rruzmework ut111zing pre-established rules for decxsion-
ma_ki.ng. : .

[
- £

ANALYSIS - - ' N
The process of breaking a total into its constltuent parts -and

examining these parts to determine their nature, proportlon, function,

and 1nterre1atlonsh1ps. )

ANALYSIS, POTENTIAL PROBLEM - - -

The analysis of problems that may occur when a selected course
"~ of action is implemented. It involves identifying potential problens,

' determining their possible cause and the probability of its occurrence,
' ‘ determining the action to prevent the cause or to minimize its effect,
. - and developing a procedure for handling the most serlous problems if

they occur. .
AUTHORITY -

The right to act, to make decisions, or to command others.

_ BUDGET - - _ i
) . o i
' ‘The expression in financial. terms of management plans for fundmg
a project over a specific time perlod




.

The'negatlve.effects of impiementing‘a given course of action.
They should be identified and the probability of their occurrence should
be determined before fully accepting a given course of action.

CONTROL - ‘ LT
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. CASE-SIMULATION - . T , . ’ i 3§
e ~ An exercise developed from or expressing an actual c dition = Cong
which is used to illustrate, practice, or reinforce learned principles ' 2

« ., CONSEQUENCES - | | t ; LoE

. Basically a problem-solving process involving three steps--problem
' identification, problem solution and solution implementation; .in project R
1%& _ Management terms, deviation identification and analysis, decision-making I
. . through alternative creation; and selection dnd alternative implementa- ' oo
tion: , . : , . o

T . COSTING UNIT (OR COST (ENI'ER) -
B . ¢

: A unit of work, usually a work package or a specific function or
~  task, around which various costs are accumulated. : o

L

CRITICAL PATH - \ : : —

. The longest or most time consuming pathway within a network of’
various paths relating the activities required between the start and
finish of the project. '

DECISION BOX -
A condition or point in a process whére a choice is to be made
between two or more alternatives.

DECISION, GO/NO GO - - . BT

The process utilized for accepting or requesting an alternative S . )
course of action for consideration if it satisfies and does not satisfy -
the "needs'' respectively.

DECISION-MAKING -

Identifying and selecting from possible alternative courses of
action the best possible course of action.

DETERMINISTIC SYSTEM -

 The interaction of the components of this kind of system can be
predicted without risk of error if the facts information which the
system is required to handle are known. e outcome of a deterministic
system is determined exclusively by the Afalues of the input and the
fixed process. , | '
42
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DEVIATION -

A difference between a planned situation and an actual situation,
a project management problem. '

DEVIATION, CAUSE OF -

The unplanned or unanticipated change in the project that will
yield a deviation. The effect of a cause is a deviation.

DIRECTING -

Primarily a process of motlvatlng employees to accomplish their
tasks. It requires the establlshment of an environment conducive to
accomplishing effort. :

DIRECT COSTS -

Costs for those resources obtained especiallly for the act1v1ty
or project tasks and necessary for its completion

ENDS (RESULTS AND RESOURCES) - A

The first con51derat10n and the obJectlves in decision-making.
The specification of what one wants to accomplish and the 1dent1f1ca-
tion of the resources that are to be utilized.

EVENT -

A definable point in time where some action or activity begins
or ends. It is a recognizable instant ‘in time which does not consume
time or resources. Usually identified in network management systems
by a circle. '

EVENT-ORIENTED DIAGRAM -

A chart which v1sually shows the interrelatedness and sequence
of the various activitics or tasks necessary to the completion of a
project where the fact of start or finish of an activity is identified
by using a circle.

EXCEPTION PRINCIPLE -

Control by identifying only significant deviations at specified
points between 'what is'" and 'what should be' or planned.

EXPENDITURE PLAN -

A set of plamied decisions concerned with financial outflow and
answering questions such as:

Lok
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What is to be purchased?

When is the item to.be ordered?

Where is the item to be purchased? ] -y A
What weekly or mbnthly rate is to be used for the item? o .
How is the item to be purchased? " T ‘ E

GANTT CHART OR TASK-EVENT CALENDAR -

A tool for planning work and relating activities to time or
schedule. In-a GANTT Chart, the horizontal axis represents time and -
the vertical axis lists tasks or activities to be accomplished. _ . B

GEAR-UP PHASE -

" The activities involyed in the period after approval'of the pro-
posal and before the project operational activity phase. Consists of
bringing together resources necessary to start the project operational

phase, and identifying and establishing policy and procedures, and
creating the project information system. ' . o

GOAL - |

A broadly stated end point to be rgached in the future. In the _
project, a goal is a collective activity, identified as the end product,
and is at the top level of hierarchial work breakdown structure.. |
GOAL ORIENTED - . ‘l,\

Activity that is aimed toward some defined goal or end product.'

HANDBOOK, PROJECT -

A formal or informal document containing basic information about
project goals and tasks, policy statements and procedures -guidelines,
organizational relationships, and similar items for use by project
manager and personnel in day-to-day operations of the project.

HIERARCHIAL APPROAMH - : ‘II"'

_ A ranging of systems by complexity from general to elementary
with the result that a hierarchial diagram of the systems and subsystems
~ resembles a ''tree'. |

A ranging of objectives from broad to specific, with the assump-

tion that accomplishment of specified objectives will contribute to o :
the attainment of the next higher objective in the hierarchy. : -
HISTORY, PROJECT -

Optional informal report at end of project which reviews and
summarizes the major action of the project. -

L_./\-
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INDIRECT QOSTS -
Costs accounted to a project which are often pro-rated since-
they cannot be adequately identified with a costing unit. Examples .

are heat, electricity, and other general facilities which are shared
with the organization in which the project is housed.

LEAD TIME -

The time between the procurement or drder of a resource and its
need or use in the accomplishment of an activity..

. "LIKES" -

Those ends or decision-making objectives that are desirable fea-
tures that alternative courses of action may satisfy to some degree.
They are not absolutely necessary and can be ranked or weighed to estab-
lish their desirability. .

LIMITS -

The allowable tolerance for acceptability of the standards speci-
fied for time, cost and performance at project control points. Limits
may be either positive or negative or both with respect to the standard
set, ’

MANAGEMENT -

The method of attaining organizational goals by 1) developing
a plan; 2) arranging ‘operations in confommity to the plan; and 3)
creating an environment which is favorable to the performances of the
people belonging to the organization. It is a process which involves
a high degree of uncertainty and unprogrammed decision-making.

MEMORANDUM, QHANGE -

A structured document utilizing project planning thinking to aid
. in implementing a selected course of action and changes to the project.

MILESTONES (MILESTONE EVENTS) -

Important events identified in the work flow of a project such
that if not completed on time the project goal will not be attained
on schedule or possibly not achieved at all.

MISSION -

A mission is composed of several tasks and is itself a sub-goal.
A mission is focused activity, or package of work, using a limited
amount of project resources and staff at the middle level in the hier-
archial work breakdown structure.

.
Ut
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MOST LIKELY TIME -

The estimated average time needed to complete an activity based
upon some experience with a similar activity. ° '

'"NEEDS" - o - .

Those ends or decision-making objectives that must absolutely
be satisfied by any acceptable course of action. :

NETWORK (FLOW DIAGRAM OR WORK FLOW) -

Consists of interrelated activities and events which must be . ‘
accomplished to reach the project goal. - The flow diagram shows the o ?;
gianned sequences of accomplishment, interdependencies, and inter- S
relationships of activities and events. '

NOMINAL (CODING) - | N '.

A classification of some entity into well-defined physical cate-
gories where mmerical attributes and order are not important to the
classification. - :

OBJECTIVE(S) -

Statements which specify a desired outcome. The statement can
be one which includes a broad area of concern or need or it can specify
an extremely narrow concern. Goal, mission, and task statements attempt
to redefine objectives depending on the extent of concern from broad

* tO narrow.

OPTIMISTIC TIME -

The time estimated for the completion of an activity when it is
assumed that everything will go extremely :well.

ORGANIZING - : .
The establishment of an integrated system of authority and respon- '
sibility relationships in which the members know what their tasks are o
and how they fit into the scheme and have the requisite authority and

responsibility to accomplish these tasks. . :

PHASE-OUT -

Closing out the project when the objective or end product is
realized or, accomplished.

PLAN, IMPLEMENTATION -

A structured document to aid the project manager to ’implement a
selected course of action.

46
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~, A process of determining, objectives, defining and cvaluating

altémative"ceugses of action, and selecting the course which will
most effectively and efficiently achieve the established objectives.

POINT, PROCESS CONTROL - - S

A monitoring point, calendar date, dollars allocated, and per-
formance standard, in the operational process of the project where one
can conveniently detemmine deviations to control the progess.

PROGRAM EVALUATION AND REVIEW TEGHNIQUE (PERT) -

‘A management system for planning and controlling many activities
related to the accomplishment of an objective in a once-through effort.

PESSIMISTIC TIME -

The time estimated for the completion of an activity when it
is assumed there will be difficulty, the task is uncertain, or there
is unfamiliarity with-the task. -

POLICY - : | .

A policy is a general statement or rule which guides or channels
thinking in decision-making. It can be formally stated or a result
or practice over time. s

PRINCIPLE OF EXCEPTION (SEE ALSO EXCEPTION PRINCIPLE) -

Principle of management by exception is a method of management
control by which only those events and/or activities significantly
deviating from plan are brought to the attention of “ie manager for
action. '

PROBABILISTIC SYSTEM -

Uses statistical analysis of past behavior to predict future

behavior. Less certain predictions than that of a deterministic system.

However, more systems can be described in probabilistic terms than in
detemministic ones.

PROBLEM -

Deviation from a plan or a variance between what is and what 1is
desired. ' ' ""' "'"

PROBLEM ANALYSIS -

 The process of identifying and defining a {eviation from plan
and determining its specific cause. .

, 17
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PROCEIURE - p

Guide to routine actions emphasizing a chronological sequence.
Practices which are so re-current and routine as to lend themselves

' to\fb:malized response.

PROGRAM -

. A complex of policies, procedures, rules, tasks,. resources, and
associated elements necessary to carry out a given course of action.

PROGRAMMED DECISION -

Decisions which are basically repetitive; routine and procedural
and where the decision rule is pre-detemmined.

PROJECT -

A set of interrelated and interdependent tasks that have to be
accomplished to reach an objective or objectives within time, cost,

and performance specifications and possessing a degree of wncertainty

of how to achieve the goal.
PROJECT INFORMATION BASE -

- A management information system coﬁsisting of planned cost,
schedule, performance data used to compare against actuals.

PROJECT DEFINITION -

A process which involves the development of explicit statement
of the project's primary objective goal and the necéssary sub-objectives
to reach the major goal. The development of a work breakdown structure
is used as one technique in defining the project. : '

PROJECT MANAGER -

The one individual who is responsible for the successful accom-
plishment of a project. '

PROJECT MANAGEMENT PHASES -

Planning
Gear-up/Implementation
Operational Control
Termination. ‘

ORGANIZATIONAL QIART -
Subdivision of major functions into smaller supporting functions

with a delineation of sp:cific responsibilities and authority for cr
at each level. ‘

48
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PROJECT TRANSITION -

The termination of the project where the results are ﬁhased into
operational use.or into another project. ' .

REPORT, FINAL -

A formal report, usually required by the contractor, which dpéu*
ments the efforts of the project in accomplishing its goals and objec-
tives. . ' o ' '

+

REPORT, PROGRESS -

A report describing the progress of project.utilizing the project
plan to indicate events and activities completed, to describe the acti-

 vities in progress and to reconsider the events and activities in the

future.
REPORT, STATUS -

A report that indicates the current status nf the project so

‘that one can compare it to the project plan.

REPORT, TOP MANAGEMENT -

A report to top management for information on problem solution
in the projects containing the following items: description of the
deviation, cause of the deviation, two or three alternative courses
of action, selected course of action, reasons for selection, and the
action implementation plan.

RESOURCE ALLOCATION -

Translating an approved plan into a schedule by assigning resources
to accomplish the planned activities during a specific calendar period,
The process of applying resources toward the accomplishment of a plan,
procedure, policy, tactic, or strategy.

RESOURCE COMMONALITY TABLE -

A shopping list prepared to identify the total required resources
for an activity after the resources had been leveled. It contains the
following column headings: -

1) Resource item description

2) Quantity required after leveling

3) . The lead time required to obtain the resource
4) The order date for procuring the resource

19
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' RESOURCE’ LEVELING PROCESS -

A process that deals with efficient resource allocations by
adjusting the time for scheduling some activity such that a unit of
resource (manpower, equipment, or material) can be shared with other
scheduled activity so as to permit the purchasing of fewer units of
that resource item. :

RESPONSIBILITY -

' The obligation to use granted authority to direct that effort
which is necessary to be performed according to pian. :

SCHEDULING - A 4 ‘ .

. | : 4
The translation of the plan into a time table showing the specific .
calendar dates for the start and completion of work.

SCORE, SATISFYING OR FITTING -

The score given to an alternative on how well it satisfies or
fits a given "like". ‘

SEQUENCE DIAGRAM -

Used to illustrate the interrelationship of activities or events
.to achieve a-goal. The logic used in developing such a work flow se-
quence is antecedent-consequent logic where one activity or event is
related to another by time.

SLACK PATH -

A pathway through a network along which actual activity is occurring
and requires less time to complete than the most time consuming or criti--
cal path.

STANDARDS - 2

. The specification set for time, cost and performance at control }
points. If they are met then the project is proceeding according to
plan. : :

SYSTEM -
" An entity, conceptual or physical, which consists of interrelated
or interacting parts directed toward some. overall goal or purpose. For

management, a logical arrangement of interdependent and interrelated
parts into a connected whole to accomplish a specified objective.

QY
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SYSTEMS ANALYSIS -

The process of breaking the system down into its interrelated
parts. In project definition it is an orderly approach for defining
a set of objectives or goals, for analyzing and describing a given
organization structure using significant factors and commmications,
and then detemmining what arrangements of factors and commmications
will achieve the desired effect. - =& S

SYSTEM, PROJECT MANAGEMENT INFORMATION - :
A system that stores and p:r‘ovides management information for

project decision-making utilizing the project plan and the project
reporting system. _ v : . ,

<

iYSTFM, REPORTING - 7 . ]l

i . N
A system of transmitting informatjon utilizing reports so that
the\ actual project situation can be compared to the planned project
: I

situh{cion. ,
TASK - . \ o

. A task, or in some cases a sub-task, .is the smallest unit of action.
A task is a single activity or an element of a work package which uses

- a single person of the staff and little yesources and is at.the lowest ,
level of hierarchial work breakdown structure. ‘

TASK-EVENT CALENDAR (SEE GANTT CHART)
TASK RESOURCE SCHEDULE -

A tool or device which is used to idéntify, estimate quantity,
and schedule the resources which support a specific task.

TERMINATION -

. Stopping of effort due to a lack of funds, failure to meet con-
tract conditions, or similar reason, before project objectives reached.

TRANSITION -

Institutionalizing the end product of a project or absorbing
the effort into an existing organizational unit.

UNPROGRAMMED DECISIONS -

Decisions which deal with unstructured, novel and consequential
issues and for which there are no pre-determined rules.




WORK PACKAGE -

A specific job to be accomplished which i$ usually within the
responsibility of one operating unit in an organization and makes up
one item on the work P/rpaifdom structure.

R
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Lesson 1--Introduction i:a'Project Management

1.1

Introduction to Lesson

This lesson contains the following items. Make sure ;hét each item
is present before starting to work through the "lesson.

I

'A. Booklet for Basic Principles and Techniques of Project
- Management ' '
Introduction to lesson . . .
‘Overview and objectives . .
Pretest .« ¢« ¢ ¢ ¢ ¢ o o o o
Lesson abstract and outline
Lesson-text . . . . . .
Exercises . . . . . .
Post-test . . « . . &
Additional example .
Reading references . .
Lesson Quality Control Form
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B. Set of Color Slides entitled '"Module 2--Basic Principles and Techniques
of Project Management, Lesson 1--Introduction to Project Management.'

C. Cassette Tape entitled "Module 2--Basic Principles and Techniques
Project Management, Lesson 1--Introduction to Project Management."

EQUIPMENT NEEDED. The following equipment will be required for this
lesson and you are advised to arrange for their use:

cassette tape recorder
carousel slide projector
projection screen s

TIME REQUIRED. The tape-slide presentation runs approximately 10 minutes,

the exercise takes approximately 30 minutes, and about S0 minutes is needed
to complete the entire lesson.

ITwm z:h'e page and read the Overview

Cy
e
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_ .‘Lésson 1--Introduction to Project Managemeit
Overview and Objectives
OVERVIEW - o

This lessd_n is the introductory lesson of the Basic Principles and
Techniques of Project Management module. " The lesson should orient you to
the total module and .provide you with the sequence of the topjcs that
will be presented in the module. _ | =

This lesson will also introduce you to *he basiu temms used in ’ .
project management and specifically to the concepts "project" and
"pro;ect management" One of the exerc1ses in -the lesson is the Project
Managepent Inventory. The inventory should help you determine in what
areas .you };éve strengths and weaknesses. The succeeding lesson will be
_concerned with .pmj ect definition and work byeakdown structure utilized

" in the planning phase of a project. | |

OBJECTIVES

As a consequence of participating in this lésson, the following

objectives should be reached: The student, shéuld be able to

. 1. Define the concepts of project and project management. .
2. Identify the major principles and functions of management.
3. List and describe the lifecycle phases of a project or the ‘

major missions of project management.

Turn the page and complete
the pretest
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lesson 1-Introduction to Project Management

Pretest

Directions: Please take time to carefully answer the rultiple chodce and

" Line befow 40 that, the pages can be identified 4n the event they become

e/ false questions given below. For the multiple choice questions you -
are to circle one correct or best answer (A,B,C or D) and gor the trwe
and fatse you ake to indicate the connect nesponse with the fLetter T ox F.
Please write the Last four digits of your Social Security number on the

separated

—

While there are many definitions’ of management, what is perhaps the most
general.one? . . =

" A, -Decision-making related to allocating resources and’ directing the
actions of people toward the attainment of desired ends by optimal means
B. Administration of policies and procedures established by higher authority
C. Securing ‘personnel and keeping cost records = . |
D. Arranging peopl> in patterns of relationships relative to authority
roles '

What would be -an example of an "educational project" in a schoo}'district?“

A. Established curriculum program

B. Cafeteria operation

C. Driver education summer program -

D. Instructional materials development activity -

Do any time, cost and performance trade-off's occur in the ?evélophent
of the end product of a project? : -

A. Yes, but only time and performance
B. Yes, all three often occur

C. No, they are only of concern in the project planning phase
D. No, they car be overlooked in solving project problems

>

What is probably the most important management factor in the successful
completion of a project?

A. Private funding
B. Cooperation fram other school offices and departments

C. A large research staff
D. Project manager competency

What are generally considered as the basic functions of management?

Planning, preparing, controlling and terminating
Planning, organizing, directing and controlling

Cost allocation, directing, scheduling and terminating
Planning, scheduling, preparing and controlling

oowR
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10.

11.

-

~ Project management can be discussed at what level in a school district?

A: Only at a school system level

B. Only at a single project level : :
C. Both at a school system level and a single project level
D. Only at a departmental level .

What are the four principal phases in the life span of a project?

A. Planning, preparaing, -controlling and terminating
B. Planning, controlling,terminating and evaluating
C. Planning, management, evaluation and termination
D. Planning, organizaing, directing and controlling

What major activities comprise the planning phase of the project '
life cycle? . o

A. Specifying goals and objectives, determining equipment, personnel,
materials, facilities and information needs
B. Specifying goals and objectives, determining flow of tasks, esti-
" mating time schedules, determining costs, manpower needs, and pre--
. paring a budget. - e
C. Doing needs assessment, writing proposal and approving the budget
D. Securing persomnel, facilities,equipment and space '

What phase of the project life cycle usually involves the detection
and correction of deviations in order to insure successful accomplish-

"ment of the project goal?

3
A. Planning
B. Preparation
C. Evaluation
D. Operational control =, :

The términation phase refers to closing out the project at what point?

End of schoel year

The project goals are achieved
Project members take new positions
Evaluation report is completed

PORF

What is considered as the primary responsibility of a project manager?

A.  Only to prepare the project report

B. To make decisions regarding implementation of all tasks

C. To prepare a project manual

D. To accomplish project goals within time, cost and performance speci-
fications
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Indicate whothenjthe statements Listed belol ane trwe on false by writing
aT on F on the Line.

12, A project has a finite life span
13, Specifying tasks and workflow in a pro_)ect is the duty
of the project staff -
14. " The project preparatlon phase involves the activities of
. estimating time schedules, costs,and manpower needs.
15, The role of a project manager involves decisions and actions

which make him the planner and integrator of project activities.

Tutn the page and check yowf answens ,

A)
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Legson 1--Introduction to Project Management

Directions Following Lesson Pretest

<

down _the right margin. Check your correct responses.

Dinections: The comect answens to Lesson 1 pretest are Eisted

Dinections: 1§ you answenred twelve on Less questions
- |eorrectly, you have noi acceptably demons d knowt- .
edge of profects and project management and Showkd nead
|the Lesson abstract and content outline on pages 1.5
and 1.6 . Then begin the tape-sfide presentation by
tuwning to the instructions on page 1.7 .

Dinections: 1§ you answened thinteen or more questions
conrectly, you have accepiably demonstrated knowledge
of the process and shoutd read the Lesson abstract and
outline beginnipg on page 1.5 . Then if you desire to
skip the tape-sLide presentation, you may do 80 by
proceeding directly to the practice,exercise on page
11,15, 1§ you do desire to view the tape-slide presen- -
tation twwm to the instuuctions on page 1.7 .

1.4

Multiple Choice

1. A

D
B
D
B
. C
A
B
D
B

11. D

True/False

12, T

13, F

14, F

15. T ‘
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Lesson 1--Introduction to Préject Management
Lesson Abstract and Content Outline
ABSTRACT
An orientation to t;xe modu&e is provided by identifying the lessons . |
connected with each}_ phase of the life span qf.v'a project. The ccmi:onents
oo'ns'titut,ing the lessons are describgd and the term "prcjgct" is defined
' : and described in some detail. Project management is explained and the
functions of n}anagement are described. The role and some of the dut':"}es
of a prdj ect @ager are identified. 7
- CONTENT OUTLINE . ‘

A. Orgmization of materials presented. in the module are described. |

1. Written information is pi:ovided, both on projects and on
project management as a specific knowledge area.

2. Visual information using a group of cartoon-like characters
is presented utilizing a set of slides.

3 L '
3. Coordination between the written information and the
visual illustrations takes the form of a tape/slide pre-
sentation. ' '

4. The practice of knowledge is presented through lesson
; ~exercises. . )

5. Integrated practice of knowledge is presented through a

. case sinulation.
B. Introduction to concepts in project management.

1. _Analysis of the instructional package offered in project
management yields eleven areas, each of which is the subject
of a lesson that are grouped within four large-scale phases:

a. planning

b. preparation

c. operational control

d. termination or transition

uf)
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2.

A definition of the term project is stated.

A project is a unique goal-orient.d activity, characterized .
by uncertainty about the path leading to the goal and de-
livering same definable end product within time, cost, and
performance specifications. L ’

" Definition of the term project management is stated in two

settings.
a. School system management across many projects. )
b. Management of a single project. - "

The functions of inanagement are described.

The functions are:
a. planning "
b. organizing

c. directing

d. controlling

The' role and; duties of a project manager are deé'c;ribed.

a. Roles” such as plaxmef', in;:egmtor, evaluator,
' implementor and decision-maker are identified.

b. His primary responsibility is to accomplish project
gogl within time, cost and performance,specifications.

c. Duties such as goal set-ting, pelanning, time esti-

mation, scheduling, resource allocation, budgeting,
direction and control are pointed out. )

61
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Lesson 1--Introduction to Project Management

Instructions .

Set up the lzeo.oh.den pnojewtofc, and screen.

PRace the canousel alide thay onto the projecton and adva,nee to
the stide marked "Module 2--Basic Principles and Techniques of
Project Management, Lesson 1--Introduction o Project Managment. "

Place the cassette tape for this wwn Anto the recorder and
rewind 2o the rewind stop.

) | -
sta)yt the neconder and advance the stides with the t'_cha;nge tone."
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Lesson 1--Introduction to Project Management g '
Lesson Text . ,
Introductwn
}. . - The purpose of this module is to introduce you to the various phases’ of,

C : the project management process and to the basic pnnciples and techniques of
‘ ' pr'o:']ect management. It will help: you to acquire the knowledge and skills
required to manage a project effectzvely.
. 'This first lesson deals with the ¢ ggts mvolved' pro;)ect managemnt,

project management, and the role of the project manager.

Characterlstlcs of a Project

What is a pro Ject? The concept o a proJect can be understood by examin-
ing some of its main characteristics. A project is an act1_v1ty which is goal-

oriented, has some uncertainty about the manner in which it will be accomplished,

N

.

has a finite life span-and a cost 11m1t.

Goal -oriented means that the activity is aimed toward some identifiable

end-product or capability. It i3 characteristic of project activity that its

end'-prod.xct or capability be defined or specified in such detail (perfomanc‘e-“".

specifications), that the outcome of the activity and a means for evaluating

the outcome is readily available to the individuals involved in the project
and to individuals ##nitoring, auditing and evaluating the project.

Uncertainty is a main characteristic of projects because they are usually

a unique or once-through kind of effort, and often there is uncertainty about

how the goal will be accomplished. The amount of uncertainty varies from pro-
\ .

ject to project, depending upon factors such as the uniqueness of the effort

and the inherent complexity of the overall project task. Staff inexperience

may also result in uncertainty.

63 | - ‘
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H_aving a finite life span means that an activity possessing a begimning

. . and an end. Thus, a grojeét has spécified start and completion dates and

consequently can be thought of as a temporary effort. This aspéct of projects
has led many experts in the “field of management to xfefer.t.o projects as |

temporary systems, in order to distinguiéh projects from non-projects. On-

going activities which do not have specified start and completion dates are

referred to as functional activities or permanent systems.

Finally, the project goal must be achieved within a specified cost limit.

Project efforts involve the use of resdurces, such as time, pe'ople; facilities,
materials, equipment and services. These 'resourc:eles are usually translated-into
dollar amounts in a budget document which specifies the project cost limit that
is not to be exceeded. .

Thus, projects have the following characteristics: a specified goal to

develop and end-prdduct or capability, some uncertainty about how the goal is -

to be achieved, start and completich dates, and a cost limit.

Various activities carried on bty a school district-can be compared.with

‘eath of the above mentioned characteristics in order .to identify which are

projects and which are not. Such a comparison is presented in Figure 1.

Management Functions

In order to have a workable understanding of project management it is

essential to develop an understanding of the concept of management. In discussing

management and its functions, we assume that a formal organization of superior-
subordinate relationships exists. In this framework, the function of management
is to create an environment which will allow the employees to function effectively

by creating the appropriate work conditions for them.

54
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Figure #1

\ Classification of Sample School Activities as Projects or Non-Projects ,

n——

Project . 1
Characteristics '

8
4 §
g

Activi .

ety L8 S8

R & o .

2 83| §15 | &
..-«,8 "E.H .'5, §§ ‘u'; \
88| B&| 21 85 &

*Development of Plan for School
Desegregation

School District Payroll

Operation
*Implementation of New Math : Yes | Yes | Yes lYes | Yes
Program
) g e

*Construction of New Open-Space ’ . N
Elementary School Yes | Yes Ygs Yes |Yes
.Twelfth Grade English Literature ‘

Program , Yes | Yes | No No Yes

F

* (Classified as ''projects' since they possess all of the necessary char-
acteristics.,

¥
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Managelént involves making decisions about the allocation of resources and -
~ the dixjection of people, so that the desired end! will he attained most effi-

ciently. You manage when you plan,or janize direct, and control the use of re-

L 3

sources. ’I“nese foir hasm activities are the functions of management.

Project management incorporates the basic management functions and is

- e ..
‘ the process of making decisions about the accomplishment of a project goal .

through the execution of a temporary -ffort characterized by time, cost and
performance specifications. : | : .
Managers, whether they be heads of governmental agenéie”s , college deans,
departemeni: heads, superintendents or pljincipals, are all engaged in getting
things done with people. Managers perform the same functionms regardiess of .

. their level in the organization or the type of enterprise they ﬁxje pursuing.
Only "the techniques of applying the functions are modified from situation to .
situation. ' )

The most typical or accei;ted method of classifying management functions is
to group them.ac'cqrding--to‘_ the activities of planning,. org.anhizing, directing
“ (or motivat‘ing)r,' and controlling. It is often. impossible to place each manage:
‘ " ment function neatly into one of these categories, since they tend to overlap;
however, this classification is helpful and workable. . '. |
Planrfing involves making & set of initial decisions about the optimum

.allocation of resources to set of tasks aimed at attaining specific desired

goals. It consists of the activities of setting, goals, delienating work,

scheduling the work-flow, determining the time and resources (money and manpower)
required to achieve the goal, costing the resources and preparing a budget.

Organizing involves arranging selected people in pattems of relationships

relative to authority, responsibility, roles ahd accountability in order to

ERIC , | 56
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facilitate the accomplishment of desired goals. Itincludes, therefore, re- .
cruiting, selecting, training and aésigning persons to accomplish the activities.
T}us sub-function of organizing is called s ing. Organizing is also manifested
in the preparatioh of policies, procedures and pract1ces related to project
operations. . ' e .
| Directing involyes the enployment of dlverse forms of human mteraction | .
aimed at leading, motivating and ‘guiding people in the performance of their tasks.
It also inwolves guiding and supervising subordinates.who require clarification‘
of assignments, guldance toward improved perfomance, and motivation in order to
confldently achieve the stated goal, , .
- Controlling involves the detection of deviations between what is blanned
and what is acutaily happening, the analysis of the deviation; a proposed;sdlutién
~ and the 1np1ementat1on of corrective action to insure the -successful accomplishment
i ' of the goals. .The controllmg function is operatmnahzed through an iterative .
| problem-solving process.
Occasioﬁally, there is a coné;rn about thg order.in which these functions .
- ‘ are, or should be, perfdmed. 'Planning is generalljcmsiglered first, while
organizing, directing and controlling follow in seqﬁence: In practicé, the
functions are carried out concurrently. Furthermore, the functions overlap, so ‘
that a manager is often performing séveral functions simultaneously. .
Management, then, is the process of applying these four basic functions to
the operation of an on-going program. That is, management is concerned with
making decisions about how to accomplish the ends of an on-going program, through
the execution of the general management functions of planhing, organizing, |

directing and controlling.

ERIC 67
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4

Definition of Project Management

Project management incorborates the basic functions of the management pro-
cess. It is the application of the basic mnaéenﬁnt functions of planning, or- °
am.zing, dzrecting and controlling to the operation of a Eroibct Recalling

that a proJect has a fmlte life and hence , is of a temporary ‘nature ’ project

mmagement can be thought of as the mnagemnt of a tenporary effort and is,
thus, somet:.mes referred to by management experts as a tenporary system.

In a lchl school district setting the techniques of project manggement
can be applied both to the ‘school system as such and-also to single projects
within it.) At the school system level, the management of proj écts is concemed
with ﬁlénning', organ:izing, directiﬂg » and controlling an organizatimal structure -

Wthh facilitates the management of numerous individual projects smnltmeouslx

,‘\L

- and on an cn-gomeasw. This level of management 1s dealt w1th m hbdule '

Four, entitled "Organizing a Project Management System.' The pt:o;)ect Management .

.concept being studied in this module focuses on the §ecqx_1d level--the management of

 single project. ' ' A

‘Project Management Phases

The life span of a singie project can be divided into four periods, termed

the Qlaxﬁm@g, preparation, operational control and termination phases. The

‘project planning phase includes setting goals for the project; specifying the "

work to be done by providing a descriptive flow of the tasks; detemining time

schedules , material and manpower needs; and preparing a budget.. The preparation

phase involves obtaining and organizing personnel, equipment, materials, facilities,

and information so that the project can be initiated and operated as planned. The

operations phase consists of those activities and efforts concerned with the

58 -
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actual conduct or operation of the project. It is also aimed at detecting
duoviations, analyzing the problem causing the deviations, considering altema-

tive solutions, making decisions, and inplémenting those decisions in order to
insure the s‘uccess of the project. Finally, the termination phase includes ,
those activities or efforts dealing with the ending of the project. Such .
activities include reporting about the project and the transfer of persomnel, ‘ :
records and equipment. This phase may focus upon stoﬁpiné ‘a project in progress,
ending a project when its goals have been ac.hig:ved, or on integrating t};e |

project activities into an on-going institutional program upon completion of the e

project.

Role of the Project Manager

Studies of project management indicate that one of the most important
factors in the successful completion of a project is the knowledge and skill

possessed by the project manager. The role of a project manager ma.l@f him the

planner, integrator, organizer, director, i_mplementor, operato: and controller

of- the entire project effort. Some of the project manager's specific duties

include establishing project goals, specifying tasks and work flow, scheduling

time, allocating resources, preparing the budget, delineating responsibilities .
for the staff, and reviéwing, evaluating and controlling' project activities.

The primary responsibility of the pr6jéct manager, however, is the accomplishment

— of the project goal within time, cost and performance specifications.

— . Tww the page and head the directions
fon Exencise A.
659 '




Module 2 . '
Lesson 1 : ' ' 1.15

Lesson 1--Introduction to Project Maragement

Exercise A

inections: This exercise is concerned with some of the more importarit
concepts presented in the Lesson nawvwative. ComplLete the items appearing
below. Not all spaces need to be used in answering the Litems. - .

' Upon completing your answens. twwn to the page following the
exerncise. The solution to the exercise appears on that page. Determine

provided.

how well you have performed by comparing -your answers to the item solutions

4

1. List the phases of the life span of a project or the elements of the,

mission analysis of project management. - (The phases and the elements
~  correspond) :

2

List the four functions of a manager.

“

. 3. List the concepts or elements which you would use to identify prcjects

when discriminating projects from non-projects on a list of descriptive
activities. Projects have:

(1)
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Lesson 1--Introduction to Project Management

Exercise A--Solution

Dinections: Given below 14 The solution for exercdse A. *YVour solution
lshoutd not deviate considerably from it. “After you have checked your
“lanswen, proceed to the next exercise.

14

: ¢

1. List the phﬁkes of the life span of a project or the elements of the
mission analysis of project management. \(The phases and the elements
fcorrespond)

planning i controlling

preparation on implimentation termination on trhansition

2. List the four functions of a manager.

planning - directing
"contrnofling B organi zing

3. List the concépts or elements which you would use to identify projects
when*discriminating projects from non-projects on a list of desériptive
activities. Projects have:

goal onientation (end product)  cost allocations .

path uncentainty performance speci fLcations

time schedulea

Tuwn the page and proceed 1o the
next exercdlde.
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Exercise B

Directions: The ability to identify activities that may be pnrojects

and non-projects is basic to project management. This exercide i

conce/ued with this ability. _ T .

: A List of descriptive activities appears on the page fole .

Lowing this page. Using the List complete the questions befaw. Noi all

Apaces need to be used in answenring the quesiions. :

,. Upon completing your answers turn to page 1.19. The solution
to the exercise appears on. that page. Determine how well you have perforuned

by comparing your answers to the solutions phovided. - '

S

1. List by number those descriptive activities which appear to be
appropriate to project management.

Activity Number Activity Number

2 Utilizing the solution to question 3 of Exercise A list the necessary
elements missing from those activities which you have identified as
non-projects. Identify the non-projects by number and list the
clements. -

. Activity Number Elements missing

~7

v
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Lesson 1--Introduction to Project Management

List of Deécriptive Activities

The elementary mathematics program as identified y the K thfough 6
printed workbook material and textbooks. |

A committee action directed to make éxdetailed invegtigation of the
need for an electronic computer data pipcessing system for the school
with the recomnmendation to be reportedlﬁy July 1.

The staff effort focuéed on planning,-ﬁaking arrangements for, and
conducting the second semester adglt education program where ﬁlans
are to be approved by the Superiﬁ%endent on or before December 1.

A comnittee to investigate and réport by September 1, selection of a
texthook for the 9th grade science program.

The staff activity involved in accounting for expenses within the

various appropriation categories.

A group composed of administrative staff and citizens of the Advisory

Committee who are to develop a program and to conduct voter-orientation .
meetings for the purpose of getting an approval for a bond or operating
levy at the May'primary election.
The group of coaches successfully conducting the inner-scholastic

\
athletics for the scheol.
The administrative staff assigned responsibility to develop procurement

policies and selection criteria for acquisition of buses, these policies

to be reported prior to a'specific date.

The foreign language education program operated by the language teacher

at the high school...
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1.19

Lesson 1--Introduction to Project Management

Exercise B--Solution

Dinections: Given below {8 the sofution fon exercise B. Your solution
should not deviate considerably from it. After you have checked your
answenr, proceed to the next excercise.

1. List by number those descriptive activities which appear to be

appropriate to project management.

Activity Number

2

3

4

Activity Number
b

8

2. Utilizing the solution to question 3 of Exercise A list the necessary
elements missing from those activities which you have identified as
non-projects. Identify the non-projects by number and list the

clements.
Activity Number
1

5

Elements missing

goakl, stant/stop times, performance Apecdficationd

7

all missing except path uncertainty

7 e 7 n n

n 7 n " n

Tuwn the page and proceed to the
next exencise. '

oy

I |
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" Lesson 1--Introduction to Project Management

"Exercise C

Dinections: Read the 6o££au£ngfand complete the inventory beginning on
the next page. '

‘Recognition has been given to the possibility that the student may
have already acquired some of the skills needed for effective management
of projects through reading, conferences, and/or direct management exp2r-
ience. The purpose of this inventory is to secure some measure of what
you may already be able to do before starting the lessons. ~ Should you
. already possess selected skills and concepts, you may want to skip some

of the lessons. : '

Listed on the following pages are various skills-and tasks that a
project. manager should possess and be able to perform. For each task,
rate your own possession of the skills by using the scale provided. Be
honest since your own learning is involved. After you have completed
all items, turn to page 1.25to determine how to score your paper and make
a profile. ' .

Rate yourself on each item by circling the number which you feel
best represents your competency at the task according to the following
interpretation of the numbers. .

1 - Expert Knowledge. I am an expert at performing the task.. I

am the type of person to whom other people come to for
advice. . )

0o
!

Extensive Knowledge. I can undertake to perform this task in
a project, but would need expert advice occasionally.

w
'

Good Knowledge. I can make an immediate and significant contri-
bution to the performance of this task in a project, but
would need further experience to carry the task out on my

. OWI.

o~
1

Somc Knowledge. I have limited first-hand experience and know-
ledge to perform this task through working with other people
in a minor capacity or previous learning.

wt
!

No or Slight Knowledge. 1 have no first-hand knowledge to per-
form this task and/or have only knowledge of the task's
relevance through discussions with other people.
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Project Management Inventory '
TASK . RATING
.1. Recognize constraints on expenditure schedules 4 3 1
and rates imposed by federal, state and local :
regulations.
2. Establish an expenditure plan (budget) which 4 3 1
is a single document that lists all cost estimates.
3. Realize that it is necessary to have personnel 4 3 1
and resources on start up date.
4. Create a plan for project ""gear-up." 4 3 1
5. Assemble and store those project records which 4 3 1
are required to be retained by contractor and
parent organization.
6. Start work-action on plan. 4 3 1
7. Design, set up, and initiate a project information 4 3 1
- system for the project. SR
8. Determine cost for contracted services (computer, 4 3 1
printing/reproduction, gonsultants).
9. Make use of referénce materials or consultants 4 3 1
to obtain information on manpower/skill work rates.
. N
10. Create a plan for the implementation of a decision. 4 3 1
11. Break down the broad project goal into sub-goals 4 3 1
(missions) and breakdown the missions into sub-
missions (tasks).
12. Recognize significance of deviation from the plan. 4 3 1
13. Make a decision from alternatives and set criteria 4 3 1
for decision.
14. Determine the full time, part time, or on con- 4 3 1
sultant basis skill persons required.
15. Recognize deviation from the plan. 4 3 1
1o. Establish the administrative routine, policies, 4 3 1
and procedure statcments O handhook.
17. Translate a work breakdown structure into a logié 4 3 1

low chart complete with milestones.

B

e
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Project Management Inventory '

Remember 1 = Expent Knowledge, 2 = Extensive Knowfedge, 3 = Good Knowledge,
4 = Some Knowfedge and 5 = No or Stight Knowledge

18. Use the project flow chart and the project task- 5 4 3 2 1
event resource calendar to adjust those task- : '
events which are time flexible so as to fully
utilize the resources and to accomplish a somewhat
uniform rate of resource utilization,

19. Establish criteria for examining cost/benéfits of 5 4 3 2 1
rental or purchase of equipment.

20. Determine cost of materials and supplies. 5 4 3 2 1

21. Estimate the resources (facilities, skills, equip- 5 4 3 2 1
ment, etc.) necessary for the accomplishment of
each task.

22. Investigate and determine costs associated with 5 4 3 2 1

needed equipment.

23. Specify for each project task the conditions under 5 4 3 2 1
which the performance is measured and the accepta-
bility standard for the perfomance.

24, Establish a set of nominal codes for the-resource S5 4 3 2 1
items required for the project.

ta
$—

25. Create a work breakdown structure document, in- 5 4 3
cluding a chart, which contains the goal, missions,
and tasks arranged in hierarchial order.

(Sl
E<S
(&
[y}
p—

26. Initiate and control &ta collection on work
activity by reports, observations, discussion,
staff meetings and literature.

27. Release facilities and equipment to parent organi- S 4 3 2 1 ‘ -
zation or to other projects as directed.

28. Estimate the time required for task accomplishment. S 4 3 2 1

29. Check flow chart for complete and orderly logic 5 4 3 2 1

by tracing an example sequence of activities
through the flow chart.

30. Determine the high and low counts (or require- 5 4 3 2 1
ments) for each resource item at various times
across the calendar.

31. Make up project task-event calendar using project S 4 3 2 ]
start date, logic flow chart, task accomplishment
times, and total project time.

by

Q _ /7
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Lesson 1 1.23
Project Management Inventory

TASK RATING

32. Obtain information on salary/wage/fee rates 5 4 3 2 1
. for the required skilled persons and costs of
fringe benefits.

33. Designate from the flow chart those events (start 5 “4 3 02 1
or completion of an activity) which are milestones.

34. Develop several alternative courses of action for 5 4 3 2 1
. ' problem solution involving the trade off of per- '
formance, schedule and cost.
35. Cost out fringe benefits, personnel travel ex- ’ 5 4 3 2 1
pense, and other expenses.

36. Create status and action reports listing the in- 5 4 3 2 1
formation, alternatives, and decision to dis-
tribute to the contracting body for information
and possible approval and to the project per-
sonnel to inform them of the changes made to better
achieve the overall goal.

37. Determine costs associated with required facilities. 5 4 3 2 1

38. Prepare necessary and required final reports for - 5 4- 3 2 1
the project.

39. Estimate a '"best' time for task accomplishment 5 4 3 2 1
for each task in-a flow chart by applying an
effective resource application rate to required
times for these tasks.

40. Execute the project gear-up plan. 5 4 3 2 1
‘ - 41. Delineate responsibility for personnel. 5 4 3 2 1
42. Investigate and consider the local school system 5 4 3 2 1
for availability of personnel skills recuired.
43. Lstimate total project (goal) time. 5 4 3 2 1
44, Determine the lead, time required for the acquisi- 5 4 3 2 1

tion of cach type of resource or skill.

[ Q8]
=

5. Determine the extent to which several types of . 5 4 3
skills can be combined into a single skilled person.
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Lesson 1
Project Management Inventory
TASK RATING

46. Combine the task resource requirements with the 3.
project task-event calendar using the nominal codes.

47. Execute planned action of a decision or selected 3
alternative.

48. Fit project organization into existing LEA structure. 3

49. Operate within various federal, state, and local 3
guidelines concerning expenditures and budgets.

50. Re-arrange the sequence and flow logic of the 3
tasks so that the work accomplishes the overall goal.

51. Create an expenditure schedule that plans for dis- 3
tribution of resources over the total project.

52. Work with functional organization units in arrang- 3
ing for disposition of project personnel by seeking
other assignments within organization.

53. Identify and establish a broad project goal. 3

54. Purge project files of unnecessary materials and 3
items.

55. Organize the staff into a control and communica- 3
tion hierarchy.

56. Cost out the salaries, wages, and fees for person- 3
nel resource requirements for the project.

57. Compare the actual performance, work schedule, and 3
expenditure rate to project plan.

58. Determine indirect costs for the project (by 3
either applying a percent to total personnel costs
or by specifying an amount).
\ .~

59, Draw a pictorial sequence (flow chart) which logic- 3

ally connects the tasks (activities) and events
(identified as a point in time when something
starts or is completed). -
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" Lesson 1 1.25
Lesson, 1--Introduction to Project Management
| Exercise C--Summary Sheet
Directions: Tnansfer the score you have cincled for each Ltem in these

phase categories.
tg\xhe next page.

Then total each phase category and thansfen your totals

Planning A !
Item Score Item Score
11 1
17 2
23 8
25 9
29 14
33 18
- 50 19
53 20
59 21
Total 22.
. 24
- - 28
30
31
. 32
' 35
‘ 37
39
42
' 43
45
46
.49
s
56
58
Total

Planning B

3

4

7

16
40
41
44
48
55
Total

T

-

I

i

Preparation
Item Score

T

|

|

Control
Item Score
6

10
12
13 °
15.
26
34
36
47
.57
Total

Termination
gtem Score
27 '
38
52
.54
- Total

i

T
|

|

Dinections: Aftern trhansferrning your
totals to the next page, tean out this
sheet. Place this sheet Tnfo the special
envelope provided along with the Lesson
Quality Control Form which you wiLl com-
plete Later. Maif the envelope %o Research
ﬁon Botter Schooks, Inc., Suite 1700, 1700
Narket Stneet, Philadelphia, Pennsyfvania

19103

Y

St)
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Lesson 1--Introduction to Project Management
Excercise C--Profile

My Profile for Project Management

Vlww.c,téom: P)Lepaﬁ.e a profile of your profect management shills by

uansfervning the totals grom the previous page and completing the cal-
cubations. Divide your totals by the number indicated. ‘

"Planning A Total =~ dividedby 9= __ a{rerage score
Planning B Total - divided by 26= _____ - average score
Preparation Total _divided by 9 = ___ average score
Control Total divided by 10= ___ average score

divided by § = average score L

-

|

Temination Total

Dinections: PRot your average scone on the profile for each phase and
connect the points. The dotted Line across the progile indicates regions
of Atrength and weakness and shows where time might be spent Lin study .

and practice. :

-

My Profile
1 1 L t T
l—r— "‘Fl
) [ttt bttt 5
- -
2
» 3+ ~3
&
4+ -4
g e
< 5T -+5
—4 lp: ~+ 1 t
p% Y, R, Q 7z,
7, 2 Vir Biyy.
2 Yo &y 0
4’6‘\ 4 “ 2 quv 4 M’]’]QV

Turn the page and proceed.
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k]

Profile Interpretation

The profile line comnecting your .average scores indicates regions for
strengths and weaknesses. The higher the line on the graph the better your
capability in project management. o . ,

The profile line peaking above the upper dotted line (less than 1.5)
indicates that you have a fairly good grasp of the knowlzdge and skills
needed to perform the tasks related to that particular phase of project
management. If this occurs for you, you may wish not to study the lessons
associated with those phases and can skip them. It is suggested that you
read the lesson abstracts and outlines for lessons in those phases which -
yvou intend to skip. _ '

If your profile line does not cut the upper dotted line then you
have a lower mastery of the knowledge and skills of project management
and should follow the regular sequence of lessons starting with lesson 2
and proceeding through lesson 12 in order. If your profile line falls
below the lower line (more than 4.5) then you should concentrate more
diligently on acquiring the knowledge and skills associated with the lessons
for those phases of projcct management.

Lesson Covrespondence

Planning A tasks correspond to Lesson 2--Project Definition, Lesson 3--
Work flow and Lesson 4--Time Estimation.

Planninﬁ B tasks correspond to Lesson 5--Schedule and Resource Allocation
and Lesson 6--Costs and Budgets.

Preparation tasks correspond to Lesson 7--Project Start-Up and Lesson 8--
NDeveloping a Project Information System. :

Control tasks correspond to Lesson 9--Problem Identification through
Management Reporte, lLesson 10--Problem Solving through Management
Action and Lesson 11--Division Implementation.

Termination tasks correspond to Lesson 12--Project Termination

Dinections:

The dinections on the next page shoufd
ald you in obtaining additional <infor-
mation on the concepts contained <n this
| exencise.  Twin the page and proceed.

52




! : | TN
Module 2 o - | o o
Lesson 1 - , : . o 1.28

Lesson 1--Introduction to Project Management

Directions and Choices Following the Practice Exercises

r o U¥,

Based upon the Aelf-evalualion of your performance on exencise A
and B you have cithen: . . RN

A. acceptably satisfied the obfectives of the introduction Lo .-
project management, and should now twwe to the posi-Lest
found on page 1.29. . ' _

An additional example on the baéic'concept 0f profect management
is found on pages 1.31  References for additional neading are
Listed on page 1,33, ' d

B. not~4ak145£ed the objectives. 1§ 40, you should select one.’ on
mohe of the §oLlowing courses of actioni _

o 1. study the additional example on page 1.31, Zhen rewohrk
. exencise A and B stanting on puge 1.15. ~ ERC

7. nead chaptens 1,2 3 and 4 of Educationa% Profect Management
. by Desmond L. Cook and then rawork exercise A and B sfanting
on page 1.15. : .

3. uiaw the slide-tape presentation; imatauctions wre on page
1.7 . Aften the presentation rework 2xercise A ard B Atanting
on page 1.15. '

4. nead the Lesson nawative beginining cin pege 1.8 , and then
neworh exernoise A and B starting on page 1. 15. '

5. hewonk exercise A and B starting on page 1.15.
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Lesscn 1 " 1.29

Lesson 1--Introduction to Project Management

Post-Test ..~ i

. Ploase write the Last four digits of your Social Secuniiy number on the
‘ Line below s0 th

Dinections: Please take time to carefully an'wer the mtiple chodce and
e/ {alse questions given below. For the multiple choice questions you
e to cirnele one conrect on best answer (A,B,C or D) and fon the thue'
and false you ane to indicdte the correct response with the Cetter T or F.

Aepanaxeﬁ _ . ‘

af The pages can be ddentified in the event they become

-

S

1.

What would be an example‘of'an "educational project" in a school district?

A. Established curriculum program

B. Cafeteria operation )

C. Driver education summer program

D. Instructional materials development activity

While there are many definitions of management ,what is perhaps the
most general one? ' ;

A. Decision-making related to allocating resources and directing
the actions of people toward the attairment of desired ends by
optimal means o ' - '

B. Alministration of policies and procedures established by higher

- authority '

C. Securing personnel and keeping cost records

D. Arranging people in patterns of relationships relative to
authority roles . '

What 1s vrobably the.most important management factor in the success-

ful completion of a project?

A, Private funding

B. Cooperation from other school offices and departments
C. A large research staff

D. Project manager competency °

Do any time, cost and performance trade-off's ocgur in the develop-

‘ment of the end product of a project? _

Yos, but only time and performance

Yes, all three often occur

No, they are only of concern in the project planning phase
. No, they can be overlooked in solving project problems

sowp
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~5.  What are the four principzl phases in the life span of a project?

A. Planning, preparing, controlling and terminating
B. Planning, controlling, termihating and evaluating
C. Planning, management, evaluation and termination ' -
D. Planning, organizing, directing and controlling

<

6. What are generally considered as the basic functionsﬁof management ?

. B. Planning, organizing, directing and controlling N
* C. Cost allocation, directing, scheduling and terminating
. D. Planning, scheduling, preparing and controlling

A. Planning, preparing, controlling and terminating - | .

f T Project management cah be discussed at what level in a school district?

- A, Only at a school system lgvel ‘
. B. Only at a single project level I
C. Both at a school system level and a single project level

D. Only at a departmental level ) s‘**!

8. What phase of the project life cycle usually involves—tie detection
and correction of deviations in order to ihsure successful accom-
plishment of the project goal? . -

° . A. Planning L o
.B. Preparation ‘ :
C. Evaluation
D. Operational control N

¢’

9. The temmination phase refers to closing out the project at what point?

! h A. End of school year
B. The project goals are achieved

C. Project members take new positions o
D. Evaluation report is completed ~ . . ‘
- S a9 L
10. What is considered as the piimary responsibility of-a project manager?
Only to prepare the project report ‘ ' e, -
To make dccisions regarding implementation of all tasks ;o

. To prepare a project manual . /
. To accomplish proiect goals within time, cost and performance )//
specifications ‘ ‘ y

~

COw >

gies
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11. What major activities comprise the planning phase of the project

life cycle?

A. Specifying goals and objectives, determining equipment, personnel,
materials, facilities, and information needs ’

B. Specifying goals and objectives, detemmining flow of tasks, esti-
maﬁigg time schedules, determining costs, manpower needs and preparing
a buage

C. Doinggneeds assessment, writing proposal and approving the budget

D. Securing personnel, facilities, equipment and space

Indicate whethen the statements Listed befow are true on fakse by
wiiting a T on F on the Line.

12.

13.
14.

15

Specifying tasks and workflow in a project is the duty of the
project staff. '

A project has a finite life span

The role of a project manager involves decisions and actions
which make him the planner and integrator of project activities.

The project preparation phase involves the activities of esti-
mating time schedules, costs and manpower needs. '

Turn the page and check your answers
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Lesson 1 ' : _ AR ¢ 1.30
Lesson 1--Introduction to Project Manageme:hp_ S:f‘ , *
Directions and Choices Following Lesson Post-Test "« -
Dinections: The correct answers fo Lerson | post-test ane Listed
own the night mangin. Check your correct resdponsed.
Directions: 1§ you answered twefve on Less questions _
comnectly, you have not acceptably demonstrated knowf- L
edge of the basic concepts of projects and project
management and should select one ¢r more of the §oLLowing -
couwnses of action. ) ~
. ' Multiple Choice ‘
1. View the s£ide-tape presentation by tuwning
to page 1.7 and proceeding. After the pre- 1. D :
sentation tun to the Lesson Quality Control
Form on page 1.34. 2. A
2. Read the Lesson naviative beginning on page 3. D
1 & and then twwn to the Lesson Quality ,
contrnol Form on page 1.34, 4. B
"3, Read chapter 1,2,3,4 of Educational Project 5. A
Management by Desmond L. Cook ana then Turn
53427& Tesson Quabity Control Form on page 6. B
1.34. )
| | 7. C
4. Study the additional examples beginning on
page 1,31 and then tww to the Lesson Quality 8. D
Control Form on page 1.34, °. B
5. Rework the Lesson podt-test and then turn 2o .
the Lesson Quality Controf Form on page 1.34. 10. D
Dinections: .1f you have amswered thinteen ok more questions cor- 11. B
nectly, you hwwe accepiably demonstrated knowledge of the - g
profect defanition process and should now turn to the True/False
quality control form on page 1. 34 An additional example -
i found on page 1. 51. References for additionat neading 12, F
are Listed on page i.33.
— . 13. T
’ 14, T
15. F
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Lesson 1--Introduction to Project Management

Additional lixample

Dinections: This example £4 an attempt to show the nelationship of
the Project Lifespan Phases and Project Management Missions, the Man-
agement Functions, the Duties of Profect Managerns, and the Tashs that
Project Managers perform. Identification of the tasks performed by
the project managen for each phase-can be made by Locating the tashks
Listed on the Project Management Tnventory. The numbers Listed cornres-
pond to the item number on the Linventonry.

Project Lifespan Phases Management Project Manager Project Man-

and Corresponding Project| Function Duties in each ager Tasks
Management Missions . : | Involved Phase | listed on the
. Project Man-
agement
Inventory
~Item Item
Planning Planning a.Establishing 31

goals 32
b.Specifying tasks 33
and work flow 35

1
2
8

9 .

.Time scheduling 11 37
14

C
d.Resource allocat- 39
ing 17 42
e.Budget develop- 18 43
ment 1 19 45
20 46
21 49
22 50
023 & 51
24 53
25 56
28 58
29 59
30
Preparation Organizing a.Gearing-up the 3
Planning operation 4
b.Delineating 7
responsibilities 16
for the staff 40
c.Establishing 41
policies 44
d.Developing a 48
Management infor- | 55

mation system
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Projcct Lifespan Phases Management Project Manager Project Man-
and Corresponding Junction Duties in each ager Tasks
Project Management Involved Phase listed on the|’
Missions Project Man-
agement
Inventory
Item Item
Control Controlling | a.Creating a . 6
Directing reperting 10
Planning system 12
Organizing b.Evaluating and 13
reviewing proj- 15
ect activity 26
c.Controlling 34
project 36
activity 47
d.Creating a pro- 56
ductive project
atmosphere
e.Directing others
f.Reporting to
higher manage-
ment
Termination Directing a.Specifying tasks 5
. Planning b.Controlling 27
Controlling project activity 38
c.Directing others | 52
d.Reporting to 54

higher manage-
ment
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Lesson 1--Introduction to Project Management

Reading References

Additional knowledge about projects and the basic concepts of
project nianagement can be obtained by reading from the references cited
below. ‘ \:) '

Archibald, R.D., and R.T. Villoria Network-Based Management Systems.
New York John Wiley and Sons, Inc., 1007, pages 1 & 2. :

Bamngartner, J.S. Project Management. Homewood, Illinois: Richard
Irwin, Inc., I§3§ Introduction and Chapter 1. ‘

Cook, Desmond L. Educational Project Management. Columbus, Ohio:
Charles E. Merrill, 1971 d\_apter 2, and 3,

Woodgate, H.S. Plannigg b¥ Network. London, England: Business
Publications, Ltd., 4, Chapter 16. :

1)

~

%
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Lesson 1--Introduction to Project Management

Lesson Quality Control Fomm

Dinectiens: Please take time to caﬂeéuﬂty answen the four queétxoné g&ven
betow, Youwr answens will provide valuable mﬂonmwtwn gorn the revdisdion and
{improvement of this Cesson. Feel gree to wiite additional comments or
vecommendations on the back of this form. VYour responses will be kRept
Studetly confidential., Please wnite the fast four digits of your  Social

Sceus ity number on the Line below 40 that the pages can be &dentAALQd in
the event they become separated .

Q

Hhank yew for your assdstance.

L)

~

1. Indicate your overall impression of the quality of ghis lesson.

Excellent Very Good " |Good Fair \Poor

2. What do you feel is the most positive aspect of this lesson?

(O}

What do you feel is the nost negative aspect of this lesson?

-~

What would you suggest to improve this lesson?

()] Turn the page and proceed




Module 2

Lesson 1 : : . 1.33

Lesson 1--Introduction to Project Management

Termination Instructions

Upon completion of the Lesson Quality Controf Form you are
Zo: .

o

Tear out and staple the pages of the Lesson Buality Control Fosxm

Place the form in the special envelope provided akong with the Project
Management Inventory Summany Sheet. N .
Mail the envelope to Research for Better Schools, Ine., Suite 1700,
T700 Market Street, Philadelphia, Pennsylvania 19103.

This fLesson on an introduction to profect management 48 now com-
pleted. Lesson 2 entitled "profect definition" 48 the next Les-
son in the sequence. You are advised to Locate the Lesson booklet
and nead the introductony pages Lif your progile on the Profect
Management Tnventory so0 indinates. 1§ you choose not to follow the
negulan sequence then aetermine which Lesson you should work next
and Rocate that Lesson's booklet and read the inthoductory pages.

r"\nlé“_'f
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Lesson 2--Project Definition

Introduction to Lesson

This lesson contains the following items. Make sure that each
item is present before starting to work through the lesson.

/ Page
‘ A. Booklet containing the following items

INtroduction to 1€SSOM + « v « o « v o o ¢ ¢ o o o 0 0 0 0w . 2.1

- Overview and objectives. . « « v v v ¢ 4 v 0 v e e v e e v e s 2.2
PreteSt. v « v'v o o o v o 0 4 b e e e e e e e e e e v 2.3
Lesson abstract and content outline., . . b e e e e e e 0w 2.5
Lesson text. . « . ¢ ¢ v v 6 v e Ve e e e e v e e e . 2.8
Exercises on project definition. . . . . . . .. . . . . .. 2,14
POSt-teSt. &+ & « ¢ o & v 4 0 o s 4 s o 0 0 4 b e e e s 220
Additional examples. . « « + & 4 ¢« ¢« 0 00 0o e e e e 0o 2,22
Reading references. . . . . . « « ¢ .. e e e 0 2,26
Lesson Quality Control FOTM, . . v v ¢ v o s o s o o o v o o o 2.27

B. Set of Color Slides entitled '"Module 2--Basic Principles and Techniques
of Project Management, Lesson 2--Project Definition."

C. Cassette Tape entitied '"Module 2--Basic Principles and Techniques of
Project Management, Lesson 2--Project Definition."

EQUIPMENT NEEDED. The following equipment will be required for this
lesson.and you are advised to arrange for their use: '

cassette tape recorder
carousel slide projector /
. projection screen

' TIME REQUIRED. .The tape-slide presentation rurns approximately 11 minutés,
: the exercise takes approximately 30 minutes. About one hour is needed to
complete the entire lesson. :
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Lesson 2 2.2

Lesson 2--Project Definition
Overview and Objectives

OVERVIEW

In the previous lesson the general concept of project management
was introduced, several temms were defined, and the overall sequence of
the project managément topics was explained. Terms important tq. project
management are also defined in the glossary accompanying this module.

This lesson is concerned with defining the -tasks of alprojegt.
Subsequent lessons expldin how to place these tasks in proper sequence,
estimate the time and résources needed for their completion, and deter-
mine the budget items réqdired.
OBJECTIVES |

The ‘student in completing this lesson should be able to create
a work breakdown chart§showing goal, missions, and taskg arranged in
hierarchical order wheﬁ gifen a project description in narrative form.
The specific objectiveé of the lesson are as follows:

| o
1. The student should be able to state the broad overall goal of
. ( .

a project when given a idescription of a problem, a setting, and gujdelines.

2. The student should be able to create a breakdown of a given
goal statement into several sub-goal (mission) statements.
3. The student Jhould be able to create a breakdown of several -

I
mission statements intq several sub-mission (task) statements.
. |

'‘Read the directions for the pretest on
the following page.

—
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Lesson 2--Project Deflnltlon o ‘. o i

L . .« Pretest

. Dinections: Pzeaae take time to carefully anbwen the-muZtApLe choice o
and thue/false questions given below. For the. mu.w.pze chodce questions - it
you are to cincle one conrect on besit answer (A,B,C, on D), and for the 1.
twe and false you arne to indicate the conrect mpon.se. with the Letter

‘-'_ . TO)LF \ o o
/, | Please write the Lost foun digits of your Social Secu&cty number on thz
Line below s0 thal The pageA can be &dent&ﬁ&ed in the event they be-
come Aepanatedf .
- {

- : ]

9, ! ,

1. ' What catdgories of decisions are of chlef concern in projgct
definition? :

A. Goals and obJectlves of the project _ | :
B. Procedures for conducting project .
C. Relationships to other school offices and programs :

D. Target audience /

!

= ! I

2. Project definition is considered to be the most crucial ‘step in
what phase of the life cycle of a project?

A. Operational control
B. Planning
C. Evaluation

D. Termination o,

3. What types or forms of logic is used in developing the project
objectives?

A. Inductive

B. Deductive
C. Both inductive and deductlve
: D. Neither inductive or deductive

QYhat is the main function or purpose of a work breakdown structure?

Summarize coft and schedule data

Define precisely the es«ential tasks for accomplishment of the
overall project goal

‘Relate various objectives to the work schedule

Sumarize evaluation data

Do @

' o4

9y
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What is the lowest level of the work breakdown structure?

A. Event sub-division
B. Task or activity
C. Work package

D. Network

Why is it important to carefully prepare the project definition?

A. It is used as a basis for funding decision -
B. It is the foundation 'won which all subsequent project effort
is built '
C. Tt is the primary basis for staff assignments
D. It is the foundation upon which important documents are prepared

The project definition process is analogus to what activity in
systems thinking? ‘

A. Analysis
B. Management-
C. Synthesis
D. ‘Engineering

What is the chief product or output of the project definition process?

A. Work breakdown structure
B ~ Network diagram

C. Time-table of events

D. Personnel assignments

Who should be involved in the development of the project definition?

. Al1 project staff

. The project management and outside consultants

. Only project manager

The prcject management and selected project staff

Cow>

Indicate whethen the statements Listed below are twe on fakse by writing
a T on F on the Une. ‘

10.

11.

o
The concept of goal incorporates the idea of the end product
of the effort.

A work package is a task or set of sub-tasks whose accomplishment
will contribute to the finished produtt identified by the
project goal. : .

A work package should be associated with two or three persons.
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13. The task or sub-task is the basic unit of the project goal.

14. The first sub-division of the goal is often termed task.

15. _._The acconplishment of all the lower level. tasks results in the

attalnment of the project goal(s).

Twin the page and check your answens.

a4y
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Lesson 2--Project Definition

Directions Following Lesson Pretest

Dinections: The connect answens to Lesson 2 pretest ane Listed down
the night margin. Check your cothect responsesd. o

-~

Dinections: 1. you answered tisfue on Less questions
corneetly, you have not acceptably demonstrated knowt- o
| ‘edge of ‘the profect definition process and should nread Multiple Choic
A the Resson abstrhact and content outline on pages 2.5 C '
and 2.6. Then begin the tape~slide presentation by -~ 1. A
tuining to the Ainstructions on page 2.7.
- ) . . 20 B
1§ you answered thinteen on more questions
corvectly, you have acceptably dem. nstrated knowledge 3. C
of the project definition process and should nead the
Lesson abstrnact anll content outline on page 2.5. Then 4. B
¢ i you desine to skip the tape-slide presentation, you ;
.| may do s0 by proceeding directly to the practice exer- 5. C R
cise on page 2.14., 1§ you do desine to view the
tape-slide presentation, turn to the instwctions on 6. B
page 2.7 .
7. A
8. A
9. D
True/False
10. T
11. T
12. F ‘
13. T
14. F
15. T
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Lesson Abstract and Content Outline
ABSTRACT '

Project definition is S the aPt1v1ty concerned with describing a
project. This activity involves specifying a project boundary and
identifying these features of an educational problem area of concern
which are to be dealt with by the project. The description includes
all the statements of objectives which are intrinsic to the activity
being degveloped and explains the broad to specific nature of the
various/ statements. :

CONTENT OUTLINE

A. Project definition is the effort involved with describir -
a project. This description includes:

1. the general nature of a problem area,
2. the setting for the project,
3. a needs assessment,
4, an itemization of constraints, and
5. the list of objectives.
B. The second activity in defining a project is a hierarchical
ordering of the project objectives. These Objectives are .
listed in order from the most general to the most specific.

. 1. A goal is the broadest statement about the project.

2. Mission statements are the first level set of objective
statements which together describe the overall goal.

3. Tasks are a second level set of objective statements. A
set of tasks completely describes a mission.

4. Subtasks are specific statements which subdivide a given
task.

C. The process for developing goal-mission-task hierarchy can
be of various types:

1. A deductive process of developing the hierarchy is one
where statement specification begins with the proje:t
goal statement.
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D.

3.

2,6

An inductive process of developing the hierarchy is one
where statement specification begins with a set of spe-
cific statements and builds.

Often in practice a combination 1nduct1ve and deductive
process is used.

Various procedures are used in defining a project.

1.
2,

The cooperative effort of three to six people is best.

Careful attention to the definition effort is important
as the definition is a foundatlon for all subsequent
project work.

Proper definition of the project permltb a correct
delineation of necessary tasks and subsequentl:- allows
for efficiency during project operations.

There is a need for precise task descriptions which
specify the exact nature of work and the level of per-
formance required fbr the task.

Project definition procedures are similar to systems

~analysis techniques.

a. The boundary includes essential project elements.
b. Subsystems and components are identified.

c. Systems can be used for analogies.

10]
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, Lesson Z—-P_roject Definition .

Instructions

Set up the heconder, projecton, and screen.

Place the carousel slide tray onto the profecton and advance the
thay *o the s&ide marked Module 2--Bdsic Principles and Techniques
04 Profect Management, Lesson 2--Profect Definition. .

Place the cassette tape for this Lesson into the necdnder and rewind
to the nrewind sop. '

Stant the neconder and advance the s€ides with the "change tone."
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Lesson 2--Project Definition
Lesson Text

&

Introduction

This ieséon is the first of five lessons dealing with the project

. planning phase of the project management process. ihe project planning phase

includes the following activitieS' (1) defining the project in terms of its
goals and specifying the work to be done, (2) describing the flow of the work . ’
or tasks (3) estimating tlme, (4) allocatlng resources, and (5) preparlng a
budget. B |
The activity ccncerned with the setting of goals and the specification

of the work to be done on the project is referred to as project definition.

The project definition activity is tﬁé first step in project planning and
forms the foundation upon which subsequent steps are based. The.overall
success df a project is to a large extent determined by the care given to de-
fining the nature of-project under consideration, Therefore, this activity
is a critical step in project planning.

‘Project definition is a process of expressing in written form the project
goal or end product, the missions (major tasks) vhich will be undertaken .
to achieve the overall goal, and the £§§5§_neceséary to accomplish the
missions. The placing of tasks missions and goals into a hierarchy (goal- .
mission-task) helps to order the work that is considered essential for the
successful completion of the project. The product of the project definition

phase is referred to as the work breakdown structure (WBS).

Work Breakdown Structure (WBS)

The work breakdown structure can be developed by proceeding deductively

from the overall objective or project goal statement. This process involves

EB@E} . 103
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writing additional objectiVes‘or tasks that ave mors specific or detailed and

smaller in scope. The hierarchy can also be deveioped inductively by listing

a relatively large number of specific objectives o1 tasks subordinate tu the
overall project goal and then grouping relateu objectives amd t4SKS jnﬁo
larger and larger aggregates, until the overall project goal is reached.
. Another method involves using ‘both the ded 'ctive and inductive approaches.
This is accomplished by starting with both én cveralli. project goal and a large
list of specific objectives or tasks and shifting between the two approaches

until the entire hierarchy is’ completed.

The different levels in the hierarchy «f nu el abjectives and tasks
represent different levels of specificity in duscribing the project. The
overall project goal is at the top or first levei uf the hierarchy. .The

first subdivision of this goal is into what are often termed missions. [Cach

mission at this second level in the hierarchy represents the accomplishment ’
of a set of interrelated and interdependent objectives or tasks. Objectives
found at the third level are usually called tasks. A task may be a segment
of work assipned to a single person or it may require the cfiorts of several
persons. If the task is too large, it can be further sub-divided into two
' or more smaller scpments called sub-tasks. The lowest level of this hierar-

chy or goal-mission-task breakdowr: should v lude the evweatial tasks for

-~

the accomplishment of the overali project yo F o Ve ale of a WBa Is panes
seited 1n Fignire 71, ‘ |
A WBS is analogous to the tunctional doto- e e b e o
ment of a school systan.  For casmple, conate v e sei b e Do wl
{ional chart presented in Figurc #2, The scope of work, stthority . e
responsibility is reduced as one move: down the chart. Vi acca L eshiment

of all tasks at cach level presum >ly results in the dattainment or all wors

at the next higher level.

104
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Lesson 2 - . | Develop Achievement Test )
-
Develop Test Booklet . S Devclop Accessory Material ~ Level 1
Write Test Plan Create Ttem | [1est Fonis Write Manual | |Create Answer| [Devise Scoring] Level 2
. - Sheets - Procedure
Write Items Test and Revise Items level 3
h
Figure #1--Work Breakdown Structure for Developing an Achievement Test
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Project Definition Process

The process and procedures used in the definition of a projgct are simi-
lar to the techniques used in basic ou;lining procedures or in the analysis
procedures used in a sé§tems approach. System analysis is concerned with
d1v1d1ng an overall system into subsystems and each. subsystem into its sub-
ordlnate subsystems. This ana1y51s or breakdown is c0nt1nued until a level .
of subsystem 1is reached which has a simple component with a relatively simple
_ purpose.

For example, the analogy between system analysis and project definition

can be secn by viewing a house as a shelter system withofloors, walls and é
roof as its boundaries. The overall goal of a project is analogous to the
overall system. If the goal of the'project is to have a warm dry place to
sleep, a good house represenfs'sdcﬁ a system. The missions of the project
are analogous to first-order subsystems. .In this analogy the missions are
i have heat, dry space, and sleepiné area. The fasks of the project are
ogous 1o sccoAh-level subsystems. Such tasks include having a furnacé,
heat distribution system, temperature control, etc. The sub-tasks of the
project are analogous to tﬁird~order subsysteﬁs. In the analogy, the sub-.
. tasks are to have a furnace with gas or oil input l.ines., ignitioh, a com- ‘
bustion box, and safety controls. The various furnace components arc anal-
0g0u§ to these sub-tasks of the project.
As illustrated by this anaiogy, the project definition process consists
of Anulyzing or bredking down the overall project_goal into smaller or more
specific objectives and tasks. This process continues until a work breakdown
structure has beeh constructed with tasks or sub-tasks appearing at the low-

ost level in the hierarchy. These tasks or sub-tasks can usually be prepared

by a single person with a limited amount of resources.

109



Module 2
Lesson 2 T ' o211

<
The definition of a project should be accomplished through the coopera-

tive effort of some of the important individuals who will be involved with ‘v
the project. Commitment to the goal and objeétives of the project by those
persons respcnsible for major work efforts will certainly.enhance the likeli-
~ hood of positive achievement during the operation of the project. A group of
from three to six is of sufficient size to generate alternative ideas about
the goal, mission, and task statements, while not being so large a group that
ultimate consensus becomes extremely difficult to attain. The project defin-'
ition,.as developed by this small project planning group, can be submitted

to the entire projecf staff for additional comments and suggestions.

| The careful definition of thé project is important because it is the
foundation upon which all subsequent project effort will be built and upon
which the project will be evaluated. In addition, the effort -expended in
defining the project will be rewarded in later phases of the prdject by the
reduction of the likelihood of performing unnecessary tasks, duplicating

activities, or performing tasks incorrectly.

Work Packages

Often several tasks or sub-tasks in a WBS are grouped together for the
purpose of identifying pieces of work that will sefve as the basic units of
later project planning and control activities. These units, called work
packages, each represent a specific job with an identifiable output or prod-
uct that contributes to the accomplishment of the overall project goal. They
are the lowest level of work, along with schedules and costs that will be
monitored and controlled by the project director. The hierarchical combina-
tion of all work packages plus the overall management activity equals the

total work effort required to accomplish the project goal.

Ly



Module 2

Lesson 2 2.12

In specifying work packages an effort should be made to insure that
they are clearly defined, represent a manageable amount of work for a few
persons or small organizational unit, can be completed in a relatlvely short
period of time and have definite start and completion points. It is espec-
ially important that work'packages be defined so that they are meaningful to
-the people who will perform the work and will facilitate the development of
specifications for the work that is to be done. A helpful_technique in the
development of work specifiﬁa*ions is to determine the inputs needed to do
the work analyze the processes involved in doing the work and identify the
requlred outputs of the completed work package. work specifications should
include a statement of standards, i.e., the quality or degree of completeness
required. The work specification or set of standards can then be used as a ..

measure of success, and it is often referred to as a performance criterion.

Work packages usually appear at the lowest level in a WBS. Work pack-
ages or task descriptions usually include an.action verb and an object noun.
(e.g., revise reading program, evaluate revised reading program, etc.).
Since many of the.crucialfproject activities appear at the task or sub-task
level in a work breakdown structure, it is imperative that each task be well
delineated. On the other hand, the task description should not be so exten-

sive that it produces ov&rly simplified steps.

Summary

Project definition is performed by a small group of project staff persons

who will, consequently, be more likely to support the project. The staff
precisely defines the nature of the final product and includes all activities

which are required to achieve the project goal. The goal statement, and re-

11g
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lated mission and task statements, are precisely developed, so that the goai-
mission-task hierarchy is clearly established. The tasks are delineated in
sufficient detail so that information about the work effort is clear, con-

cise, and explicit.

[Read the generak situation fon »
Exencises A and B on P. 2.14
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Lesson 2--Project Definition

General Sithation for Exercises A and B

. ”

The Superintendent of Metropolitan School District has made a
‘tentative decision to hold a workshob in conjunction with a Title III
operation for the purpose of instructing classroom teachers on how to
wfite behavioral objectives. He has also made certain initial decisions
with regard to this workshop. The workshop will be held for )
three days in a-motel about 30 miles from‘town and personnel will
stay there at all times. A pretest and poét-test will be included as
part of the workshop. Lesson materisals and cxercises will be made avail-
able for participants. The teacher participants will represent each
building with a total of thirty teachers to be ﬁresent. The planning
staff for the workshop will be drawn from the Office of Research and
Bvaluation.

You have been assigned as Project Manager for this effort. ﬁhc
Superintendent has requested that you submit to him within the next
fow days a plan which will reflect the work that has to be done, the
schedule to be followed, the resources needed, and a budget covering
the direct costs of the projcct. He Qi]l then make his final decision

with regard to the workshop.

}

L 4

I Twin the page for Exercise A.

|
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Exercise A

Aftern studying the s.ituation desciibed on the previcus page,
you are to esiablish the objective hieranchy. Answen the questions
appearing below. 1t is suggested that you allow approximately 15
minutes forn this exercise. When cempleted turn the page.

1. Write in the space below what you feel is the major over-
all goal (mission, function, objectives, and/or purpose)
‘of the project.

2. Write the several major %ubqoals (m1551on< functions, and/
or purposes) which have to be accomplished in order to
achieve the goal you state above.

B et g e v PewE TR SEe  Gemt G W e e S G, Snets i e e Gmmd  Abp Gt Gl Ml g M et M vy M gt M o S—

3. Identify those several minor tasks which have to be accom-
Dlxshcd in order to achicye each of the major missions you
listed above. If deemed necessary, vou mav subdivide some
of these tasks in order to completcly -define the project
activity.
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Exercise A--Solution’

- A suggested objective hieranchy for the prrctice exencise 44
given befow. This hienarchy 44 rot Lo be considened the solution,
but nathen it 4 an acceptabe one. Check your wonk against this
suggested sofution. Feel free to use some of these objectives Ln
worliéing Excencise B.  When finished tunn the page. “

_____....___..__._._....___..,._,‘._.______.._...__._,_.__.._,______..—__._.__._.____.

1. . Write in the space below what you feel is the major over-
all goal (mission, function, objectives, and/or purpose

. of the project.
' Answern: The goak of ‘the project is to conduct a workshop for Lnstuict-
ing selected teachers in the procedures of writing behavioral objectives.

_.—.—.—..-—-—..-—-.—.-—-——-—...—-—-———-—...-—.-—a-—-—-—o—-—-—-—-——.-.—o—--—.-—-—--—-

2. Write the major subgoals (missions, functions, and/
or purposes) which have to be accomplished in order to

achieve the goal you state above.

Answer: The majon subgoals orn missions of the project are:
' A. The projector directon is to select or assist in delecting
the wonkshop staff and the participants. '
B. The dinectorn and staff ane to develop the workshop program.
C. The dinecton and stafd are to make avuangements for physical
needs of the wonkshop.

—-.——-—-.——.——..-.-—..—u——-——-—-——-—-——.———‘—-——-—.————————————.

3. Identify those several minor tasks which have to be accom-
plished in order to achieve each of the major missions you
listed above. If decmed necessary, you may subdivide some
of these tasks in oxder to completcly Uefine the project
activity. ~

Answen: The sub-missions on tasks of the project are:
: Aj. Auange for and select the insthuctional and admindis thative
stags. : '
Ay Arrange fon and select the teachen participants.
" B;. Develop {ndtructionak- strategy 4in terms of writing Lnstruc-
- tional obfectives, writing content outlines, and developing Ans thuctional
med{a matenials. :

By. Develop the wonkshop progham schedule and have session
agenda printed.

B3. Develop evaluation plan for the instructional program.

Cr- Make the anrangements forn the wonkshop in terms of .
selecting and arnanging fon hotel accommodations, arranging for transpoit-
tation, awanging fon the wonkshop session space, and arranging for audic-
visual cquipment and facilities.

Di. Conduct a follow-up Study to get information on the
changed bc&auion 0f participants.

Dy.  Wnite the wonkshop evaluation and summaiy nepont.

-l
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Exercise B

Using the nesults of the previous exercise on establishing the goal-mission-tashk
hienanchy, you are to develop the wenk breakdown structure by dracing a graphica’ rerte-
sentation of the profect definition. 'ise as many Levels as needed Ln order 2o show all
0f the work that has 2o be done in orcen o accomplish the profect. 12 L8 suggested
that you allow approximately ten minutes. When finished, turn the rage.

level O
(goal)

level 1
(missions)

level 2
(tasks) .

“~

-y

P

7 UOSSa

Z STNPOW

L17°¢
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mxoﬂnwm..o B--Solution

]

—

Dinecticns: A suggested wonk breakdown’chart o the practice exer-
cise £5 given beLow. This chart {8 not to be censidered the solution,
but nathen 4t 45 an nonn_onawmn one. Check.yourn wonk agains® this
suggested sofution and judae it satisfactory or unsatisfactory. A
comparable chart weuld have approximately the same nwmber of goal,
mission, and task statements at each fevel. ALso, 4t would be artranged
so that the accomplishment of each ghreup of tasks \S&E.wﬁu in the accom-
pLishment o4 a mission and the pono%ﬁ&g@eﬁ 04 each group of missions

nesults 4in the accomplishment of a goal. .

- - - .
r r -
2 : :
-t - -h
= Write
2 or kshop

n .“ o Sumrar

1234

L .
MJ .

Arrange for
Audio-V:isLal

Facilities
rrange for
biA {(Workshop Spac
<
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¢ E
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xc »Transportation ortation
2
5
< 5elect and
Arrange for
Hotel Accom-
modations
w0
»
- > G
~ 0= C m [
IS5 183 Participants;
T dX _ c -
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~ Q
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Arrange for
Instructional

Boxcs at Levels 2 and 3 are placed vertically here as 2 space-saving device,

Staff
Develop
Posttest
Develvp _.oo<n lop
fnstructionai ————Pretest i
[ a €valuaticon
a9t
oL = .
—_— ) - -
28 ——— . S
32 j———Develop Oevelop ) 2
=22 _mn:nmc_n fnstructional
Matericls
Develop Rrite
fnstructicnal Contert
Strate Qutitae

10bjectives
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Directions and Choices Following the Practice Exercjse

P

- e : 2.19
Lesson 2—-l’roj9ct"‘i)cfin-i'tion_ e

~ )
-

By i S~ .f

Based upon the self-evaluation of Yeur performance on{the exencise,
".you have eithen: . i!

A.

accepfably satisfied zthe'objec},éue 0f creating a yluonk break-
down chart aften having been given a nawrative description
0f a profect, and should now turn to the poat—teg\t found on

page 2.29.
\

Additional examples on creating work breakdown charts are
found beginning on page 2.22. Refenrences fon additipnal
neading are Listed on page 2.26. ) \\

not satisgied e objective, and should select one wi"\mone 04
the following courses of action. '

1. 1§ your chant was cornect except forn the Lower wk\ Levek,
then edithen: ,

a. Study the additional examples beginning on page
2.22 and then hewonk exercise B on page 2.17.

b. Read Chapter Five of Educational Project Management
. by Desmond L. Cook and Then nework exerctse 8 on
page 2.17.

c. Ravork exercise B on page 2.17.

2. 1§ your chart was not correct at the upper goal on mission
Levels, then eilthen:

a. View the slide-tape presentation; Ainstructions are on
page 2.7. Aften the presentation, nework. exercise B
on page 2.17. :

" b. Read the Lesson narrative beginning on page 2.§ and
then newonk exercise B on page 2.17.

*
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Lesson 2--Project Definition

Post¥Tbst

Directions: Please take time to carefully answer the multiple choice and
true/fakse questions given befow. For the multiple choice questions you
e to cirebe one comnect on best answer (A,B,C or D) and gor the ‘twe and

false you are Fo indicate the conrect response with the:Retten T or F. -

Please wnite the Last foun digiiz'oﬂ your Social Secunity number on the
Line befow &0 thaf Zhe pages can be identified in the event they become

sepanated

}

1.

What types or forms of logic is used in developing the project‘_
objectives? : :

.
A. Inductive -
B. Deductive ’
C. Both inductive and deductive
D. Neither inductive or deductive

What is the main function or purpose of a work breakdown structure? -

A Smﬁnarize cost\and schedule data

B. Define precisely the essential tasks for accomplishment of .the
overall projectigoal . .
C. Relate various gbjectives to the work schedule

.D. Summarize evaluation data

What is the lowest level of the work breakdown structure?

A. Event sub-division
B. Task or activity
C. Work package
D. Network
N .
Project defin?tion is considered to be the most crucial step in what

phase of the life cycle of a project?

A. Operational control
B. Planning

C. Bvaluation

D. Termination
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-

5. What categories of decisions are of chief concerw. in project
definition? - '

s ) . A. Goals and objectives of the project

B. Procedures for conducting project

C. Relationships to other school offices and programs
D. Target audience oo - ~ X

3 . : ' :
? 5. What is the chief produ'it or output of the project definition process? .
B. Network diagram’

C. Timetable of events
. D. Personnel assignments -

A. Work breakdown struct)cu'?
i
i

7. Who should be involved in the development of the project definition?

A. A1l project staff

B. The project management and outside consultants

C. Only project manager : ~

D. The project management and selected project staff

8. The project definition process is analogus to what activity in
" systems thinking?

A. Analysis
B. Management
C. Synthesis
D. Engineering

9. Why is it important to carefully prepare the project definition? -

A. It is used as a basis for funding decision '

B. It is the foundation upon which all subsequent project effort is built

C. It is the primary basis for staff assignments )

D. It is the foundation upon which important documents are prepared. ‘

Indicate whethen the statements Listed befow are thue on galse by wiiting a
T on F on the Line.

10% The accomplishment of all the lower level tasks results in the attain-
ment of the project goal(s)

11. The first sub-division of the goal is often termed task.

12, The task or sub-task is the basic unit of the project goal.

————t
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13. ' A work package should be associated with two or three- persons
14, A work package is a task or set of sub-tasks whose accomplish-
' ment will contribute to the finished product identified by the
project goal, . . |
15. The concept of goal incorporates the idea of the end product

of the effort.

\Titan the page and check yourn answens “
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Lesson 2--Project Definition

Directions and Choices Following Lesson Post-Test

a

Dinections: The comndet answens to Lesson 2 post-test are Listed down
the night margin. Check your comrect responses. .

Dinections: 1§ you answered twelve o Less questions - [Multiple Choice
connectly, you have not accepiably demons ed
knowledge of the project definition process and : 1. C
should select one or more of the foflowing courses ‘ ‘
of action. : 2. B 7
1. Vdew the slide-tape presentation by turning _ 3. C
to page 2.7 and proceeding. After the phe-
sentation, turn to the Lesson Quatity Con- 1 ’ 4. B
trwol Form on page 2.27.
5. A
2. Read the Lesson narative beginning on page
2.8 and then tunn to the Lesson Quality 6. A
P Contnol Fornm on page 2.27.
7. D .
3. Read Chapter Five of Educational Project Man- ' '
agement by Desmond L.”Cook and Zhen Zurn 20 ' . 8. A
The Lesson Quality Contrnol Foam on page 2.27.
: 9. B

4. Study the additional exampfes beginning on
page 2.22 and then tuwn to the Lesson Quality True/False
Conthol Feam on page 2.27. .

10, T
5. Rewonk the Lesson post-test and then turn to the
Lesson OQuality Control Form on page 2.27. 11, F
Dinections: 1§ you answeréd thinteen on more questions cor- 12. T
nectly, you have acceptably demonstrated knowledge of the : :
project defdnition process and should now turn o the 13. F
Lesson Qaality Control Form on page 2.27. 'Additional
examples on creating work breakdown charts are found 14. T
beginning on page 2.22. References for additional nead-
! ing arne Listed on page 2.26. 15. T
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Lesson 2--Project Definition

Additional Example 1

The Metropolitan City School Board has voted to commence planning
~ction for construction of a new middle school building. You have been
designated as project manager for planning and coordinating the con-
struction of the building. This‘planning includes getting teaching
staff suggestions and specifications for the new building, site selec-
tion, architectural plans, construction planning and equipment procure-
ment. The various teachers' committees, the central office staff, and
ﬁr. Jones of the Jones § Smith Architect fiym are available as resource
persons. You are tc establish the goal, mission, and.fask statements
and to arrange them into é work breakdown structure. You are to report

the preliminary project definition in chart fcrm to the next school

board meeting. |

The prpject goal is that the Metropolitan City Middle School
building wifl be constructed in accordance with specifications and
" ready for occupancy on the projected date.
~ The missions of the project include:
"A. the development of educational specifications for the bu11d1ng.

. the selection and development of the building site.
. the develcpment of the architectural and engincering plans.

B @R -]

- (and so on)
The tasks of the project involve:

A1. the development and collection of the various instructional
and service department requircments for the building.

Ap. the consolidation of the various requirement plans into one
sct of specifications.

A3. the approval by the Schoal Board of the spec1f1cat10ns
4 B].. the development and Board approval of site selection proce-
ures.

. (and so on) -
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Example 1 (continucd)

| - Obtain instructional §&
service dept. requircments

1ca-
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velop require-

Consolidate dept. require-
ment lists into one

Get board approval of

building requirements - Develop site
' _ requirements

ent specif

E

1- coeduowo & get board approval Obtain list of
‘|of site selection procedures available sites

.Select site ) Visit sites

Select and
develop site
for buildin

Develop site

1 Develop site
e 1 ‘ " selection-criteria
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g 2
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o P , Mark check list of
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building - |
t

1
Construct
the

’

Check quality of work -

Q b i - .
SE| Order equiprent and
L} T supplies
orf o t
g3 |
(4]
'
)

Re

~Y

e &




Module 2
Lesson 2 ' 2,24

Lesson 2--Project Definition

e - , Additional Example 2

General Situation:

The Metropolitan School District has received a request for pro-
posal from thé Educationgl Research Laboratory which.is”a department
of the United States Office of Education. This request asks for a
research_ﬁesign conceming the effecfiveness of self-instructional
materials in teaching statistics at the high school level. You'are to
plan the various goal, missions or tasks neEessary for the regearch
design. .The self-instructional materials and the materials for three
teacher-led classes will be supplied. You are to prepare the fesearch
" including a chart which shows the work breakdown structure of the goal-
mission-task hierarchy.

The overall goal is the development of a plan for<an experimental
project.

The various missions include:
the definition of the problem statement.
the development of the research design.

the specification of the procedures for assigning subjects
to the various ‘groups.

o>

- (and so on)
The tasks of the project include:

B1. the specification of the treatments which are varlable across
the groups of subjects.,

B,. the development of the method which is to be used in the
analysis,

Bz. the preparation of the work guide which controls the experi-
ment.

- (and so on)



Printing Office, 1966,

\

1oU

Experimental ) g .
Example 2 (continued) . project leve1§ E -
’ ’ 0 (SIS
[
Problen . , . Interpreta- | "
statement Design Subjects Analysis , tion Documentation | 1
I iy == i T
Error Treatments Method of Work guide Treatment Measures 2
decision __ analysis .
L L L L L
| Pretests Criterion | 3
1949 Adapted from D. L. Cook, Program Evaluation and Review Technique, U. S. Government N
' )
(7,
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. ~ Reading References

. project objectives can be obtained by reading from the.references cited

:
bel&\d. .

Arc}+bald, R’. D., and R. L. Villoria. Network-Based Mang%ement Systems.

“ Add1t1ona1kmw1edge about mciefining the project dpd specifying

New York: John Wiley and Sons, Inc., 1967, Chapter 2.

i
Baumgartner; J. S. Project Management. Homewood, I11.: Richard D.
_{Irwin, Inc., 1963, Chapter Z. )

| cook{’, Desmond L. Educational Project Management. Columbus, Ohio:

| Charles E. Mer1iIT, 1971, Chapter 5.

Woodgg;cg, H. S. Planning by Network. Second Edition. ~London, England:

iness Publications, Ltd., 1967, Chapter 12.

\ .

L
K
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lesson 2--Project Definition

Lesson Quality Control Form

Dinecticns: Please take time to carefully answen the four questions given
bolow. Youwr answers will provide valuable information §or the nevision and
{mprovement of this Lesson. Feel gree to write additional comments on
necommendations on the back of this goam. Your nesponses will be kept
strnictly condidential. Please wnite the Lasi four digdts of your  Social
Secuwnd ty numben on the Line befow 450 that the pages can be identified 4in
‘ the cvent they become separated .

Thank yew for your assLstance.

.  Indicate your overall impression of the quality of this lesson.

Excellent Very Good Good Fair Poor

2. What do you feel is the most positive aspect of. this lesson?

3. What do you feel is the most negative aspect of this lesson?

1. What would you suggest to improve this lesson?

Tuan the page and proceed
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Lesson 2--Project Definition

" Termination Jnstructions

Upon completion of the Lesson Quality Controf Eoam, you are Lo:
v . Y

Tear out and staple the pages of the Lesson Quality Control Form.
Place the form in the special envelope provided. :

Mail the envefope to Research fon Better Schoofs, Ine., Suite 1700,"
' T700 Market Street, Philfadelphia, Pennsylvania 19103.

This Lesson on profect definition {8 now comple/fed. Lesson 3 entitled
"Wonk FLow" i4 the next Lesson 4in the sequence; you are advised to Locate

the Lesson booklet and nead the introductory pages.

!
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Lesson 3--Developing a Work Flow

Introduction to Lesson

~ This lesson contains the following items. Make sure that each
item is present before starting to work through the lesson.
' i

' Page
A. Booklet contaiﬁing the folldwing items ’

Introduction to lesson. . . . . e
Overview and objectives . . .
Pretest . « « ¢ ¢ o ¢ ¢ ¢ o ¢ o o o
Lesson abstract and content outline .
Lesson text « . ¢« ¢ ¢ ¢ o 00 o oo
Exercises on work flow development.
Post-Test . . . . « « ¢« ¢ o v ¢ ¢ &
Additional examples . . . . . . . .
Reading references. . . . . . . . .
Lesson Quality Control Form . . . .

%wuwr—n—aoat\n—a
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.

'B. Set of Color Slides entitled 'Module 2--Basic Principles and Tech-

niques of Project Management, Lesson 3--Developing a Work Flow."

C. Cassette Tape entitled '"Module 2--Basic Principles and Techniques
of Project Management, Lesson 3--Developing a Work Flow."

EQUIPMENT NEEDED. The following equipment will be required for this
lesson and you are advised to arrange for their use:

cassette tape recorder

carousel slide projector
projection screen .
coin or compass to draw circles

TIME REQUIRED. The tape-slide presentation runs approximately 13
minutes, the exercises take approximately 60 minutes, and about 90 .
minutes is needed to complete the entire lesson.
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Lesson 3--. weloping'a Work Flow

Overview. and Objectives

OVERVIEW T O

:'The previous lesson. presented ;hc first step in the projeét plén- :
ning phase--that of project definition;_ That step was concerned with ST s
establishing the goal, mission, and tasks for the project. The end ' ; pé
product of this phase was the work ‘breakdown structure. - .

This.le$§dn is concerned with the process of developing a graphi-
cal renrésentation which shows #hgilogigal sequence or order as to when |
each task in the nroject will be aécomnlished in order to achieve the
overall project objective. The lesson rénresents the_activiiies involved 1\.
~in carrying out the second step of the nrbject planning phase.
OBJECTIVES

As a consequénce of completing this lesson, the'§fudent should he
able to create a proposed work flow in.a graphical hanner when given a
work breakdown structure for a project.

The specific objectives of the lesson are as follows:

1. The student should he able to draw a work flow

2. The student should be able to check and correct a given work-

flow chart for compig%eness and logical order by tracing an example of
tasks through the work flow.

3. The student should be able to rearrange the logic flow in a
given faulty work flow bv using a variety of techniques for adjustment
so that the work flow accomplishes the overall goal.

4, The student should he able to designate from a given work
flow and work breakdown structure those significant noints of accom-

plishment which are designated as milestones.

- 135
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* -5, The student should be able to create a complete and logical

work flow chart, including milestones, given a .work »-cakdown structire.

Complete Lhe prefest on the fotlowang
page. '
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Lesson 3--Developing a Wog'k Flow

Pretest

- Dinections: Please take time to carefully answer the multiple choice
and twe/false questions given below. Forn the multiple choice questions
you are £o cirele one .correct on best answen (A,B,C on D), and for the
_ AT‘JLue c;_:nd fdlse you ane to indicate the connrect nesponse with the Letten

T on F.
Please write the Lasi four digita of your Social Securnity number on the
Line beﬁgw 40 that the pages can be identified in the event they become
Aeparat . . .

'

1. What is the major function or purpose of .the project work flow?

A. To present a visual display of the sequential arrangement of the
various tasks determined in the project definition

. To aid in highlighting major gains in the project

. To display the various events in the project operation

. To display the various tasks and events in the project prepara-
tion phase o .

Onw

2. Activity diagrams are especially useful when the project involves:

A. Many different personnel working on project activities

B. Relatively few activities ‘

C. Many activities ~

D. Little consideration among individuals and departments within
the school district

3. What criteria is usually used for defining an event?

A, Have a schedule data

B. Focus upon tasks :

C. Represent a clearly difinable point of' occurrence

D. Enables the planner to associate responsibilities and activities
4. What type or category of work flow focuses upon the start und finish

of the tasks?

Activity-oriented diagram
BEvent-oriented diagram .
Bar diagram

Gantt chart

FOow»
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5. - Inan ."activity-oriented" werk flow, where is the major™focus placed?

- A, Only on the start of the tasks
B. Tasks or activities which have to be accomplished
C. Only on the finish or completion of tasks
D. On both the start and finish of tasks

6. The project work Ilow clearly represents what characteristics of
project tasks? : -

A. Only sequence

B. Only sequence and constraints

C. Only sequence and interdependencies

D. Sequence, constraints and interdependencies ;

7. To what subsequent steps does the work flow diagram provide a
basis in the project planning process?

A. Time éstimating, scheduling and costing _
B. Reporting and transferring personnel, records -and equipment’
C. Determining personnel, equipment and materials

D. Analyzing problems and implementing decisions
8. Why is the development of work flow important to a project?

A. Helps to fornulate the plan for the project effort

B. Aids in highlighting major project problems '-

C. Serves as a project operations guide for the superintendent and
his assistants

D. Represents points of divergence in the project plan

g. What is the chief function of milestone event?

A. Signals a major accomplishment or completion point in the project
B. Provides the basis for resource estimation '

C. Serves as a guide for personnel recruitment

D. Represents the completion of the project

Indicate whethen the statements Listed befow are true on fatse by writing
a T on F on the Line. .

10. The work flow diagram serves as a cammunication medium be-
tween project personnel. T

11. An event specifies only the start of an activity

12. Activities or tasks consume both time and resources.

tp———
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13.  In the develof)ment of event-oriented networks or flow diagrams
arrows are used to represent activities.

14, In flow diagrams triangles are used to represent tasks.

15.  The development of a network can be accomplished by starting
with the last task and working toward the first task.

Tutn the page and check yowr answenrs.

Ly
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Lesson 3--Developing a Work Flow

Directions Following Lesson Pretest

Dinections: The comnect answers to Lesson 3 pretest are Listed down
the night mangin. Check your cornect nesponses. In scoring. your answenr,
if any part of yowr nesponse 48 inconrect, the whole item L8 Lncorrect
for purposes of evaluating  pretest performance. ' |

. . L. . . -
ri 2 . e, s b -t e s s S0 G o e WAem e StE ey L e S P et s O i, i § G Sctiewt § P o S AW g S .t
. a

Dinections: T you answered twelve ox Less -questions
connectly, you have not-acceptably demons n ‘Multiple Choice
knowledge of the process of developing a work fLow - ~
and should nead the Lesson abstract and content 1. A
outline beginning on page 3.6. Then begin the .
content presentation by turning to the Instuc- 2. C
tions on page 3.9. R
' 3. C
Dinections: 1§ you ansered thinteen or more questions ' ’
conectly, you have acceptably demonstrated knowl- 4, B -
edge of the wonk fLow development process and ' e
should read the Lesson abstract and content out- _ 5. B .
Line on page 3.6. Then if you desire to skip the Co
content presentation, you may do 80 by proceeding 6. D
| directly to the practice exercise on page
1§ you do desine to view the content presentation 7. A
| tun to the Instructions on page 3.9.
) 8. A
' 9. A
~ True/False
10. T ' ‘
11. F |
12. T
T13. T
14. F
15. F

e
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Lesson 3--Developing a Work Flow

Lesson Abstract and Content Outline

ABSTRACT

The concept of work flow is defined and its relatioqshib to the
overall project planning phase established. Basic principles of con-
struction and commonly used symbols are presented. Emphasis is given
to the use of event-or{enged and activity-oriented n?twork diagrams or
charts as a means of showing the sequence and logical order in which
project tasks identified in the work breakdown structure ér project
definition sfen must be accomplisﬁed. The importance of the graphical
representation as a logical tool; a cémWUnication device, .and a means

of projéct control are cited.

-CONTENT OUTLINE

A. Work flow is the logical arrangement of the various tasks of the
project definition. ' '
C

1. The development of the work flow is immortant because it:

a. shows the logic of the plamner,
b. forces the. formulation of a plan,
. C. serves as a communication link among staff, and
‘ d. serves as a device for noting project process.

2. A work flow diagram is the visual organization and sequence
logic of the project tasks. Two basic tyres of diagrams or
charts are used in exhibiting work flows:

a. event-oriented, where the start and completion of each task
1s emnhasized. PERT makes use of the event-oriented work
flow diagrams.

b. activity-oriented, where the emphasis is nlaced upon the
work taking place during the tasks, unon the products which
are inputs to and outputs from the tasks, and their sequen-
tial flow.

B. A variety of principles and orocedures for creating work flow dia-
grams have bheen developed.
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1. Various svmhols are used to represent operations and processes:

a. a circle for cvents, a hox for activities;

b. a solid arrow for activity (event-type) or for innut/output
flow (activity-tyne);

c. a dotted arrow for a dummy activity which does not use time
or resources; ’

d. a diamond for a yes/no decision point; and

e. backflowing arrow for feedback.

2. Dependency among and between events or activities can occur in
series, in parallel, in a burst from one to many, or in a merge
of many to one.

3. A selection of styles exists for presenting task sequence in a

work flow:

a. event circles with activity arrows,

b. arrow activity sequence, .

c. box activity sequence,

d. box activity with flow arrows, decisions points, and feed-

. back (called a flow process chart),
e. box activity with start/stop times (ends of the box), task
levels, and flow arrows (called a Gantt or bar chart).

C. The logic of developing a work flow is of the antecedent-consequent
type but where tasks are linked by a time seduence.

1. Examples of this type of logic are:

a. a chemical mix of two elements, L,
b. a psychomotor reflex from a stimulus,

c. a toy or model with parts to be assembled in okder.

2. .The process of arranging the tasks in a work flow initiél}y can
be performed by using any one of three approaches: :

a. starting with the first task and working toward the-end ‘task, "

b. starting with the end task and working toward the start, - .

c. starting with a middle task and working toward both the start
and end tasks. :

3. Faulty work flow diagrams do not accomplish the end product and/or
- leave out fuimdamental logic steps or sequences.

.4, Correction of a faulty work flow is accomplished bv revising or
adding the necessary steps or sequences.

D. Milestone events, such as reports or conferences, are especially

important start or completions points for tasks in the project. These
milestones should be specially tagged or identified in the work flow.
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E. A wide variety of techniques and procedures have been developed
to assist i.° the graphical representation of project work flow.
Some of the more common techniques are as follows:

1.

6.

Gantp or bar chart,
Flow process chdrts,
Line of balance giagram,
Network diagraﬂf
Milestone charf,

Critical path analysis.,

.

- F. The choice of a particular technique is left to the individual
project in terms of its needs and situation. There is no one
technique which can be apnlied to all project situations.
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Lesson 3--Developing a Work Flow

b . Instruc;tions

L

1. Set up the necondern, prof ecxo;c, and scnreen. :

7. Place the carousel slide thay onto the projecton and advance to the
position manked Module 2--Basic Principles and Techniques of Pro fect
Management, Leason 3--Developing a Wonrk Flow.

3. Place the casseite tape for this Lesson into the reconder and rewind
to the rewind stop. : ' | _

4. Stant the recorder and advance the sfides with the "change tone."
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"~ Lesson 3--Developing a Work Flow
Lesson Text

Introduction

" Once the project has been defined, that is, the end‘ product specifiéd
and the set of tasks detemmined and arranged into a work breakdown structure,
the project planner iy ready to develop the work flow. " ‘

The work flow is a visual display, or "roadmap', of a proposed order of
task accomplishment from'fhe start of the project to its completion. It is
important to the p}oject in that it shows visually the logical order of the
project activities, serves as a conmunicatiqn medium amorig 'project personnel,
provides a basis for marking the progress of /ﬁ:he projectt' and aids in high-

lightipg major areas of risk or ,uhcertainty.)!

1

Work flow diagrams are often constructed either as an event-oriented

diagram, where the major focus is upon the start and finish of the project

tasks, or as an activity-oriented diagram where the major focus is-upon the

tasks, activities or work that must be accomplished. These two. basic styles
of diagram construction and their advantages are discussed in the sections

which follow.

Event-Oriented Diagrams

An event specifies the start or stop of a task. It is a point in time,
and does not consume resources. It is usually represented by a.. circle. The
description of an event must meet the following criteria: specify a clearly
definable point of occurrence in time, convey uniformity of understanding, and
be capable of verification. The start statement for a task is placed in a
circle and the stop statement is placed in another circle. These events are

called the start event and the completion event. The task or activity is

14y
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Event Numbers Event Descriptions
1 Start Instructional Objé;tive_ﬂxiting and Start Instrucfional Content Writing
2 Complete InstructionaI‘Objectives
3 Complete Instructional Content
14 / 4 Complete Test Plan and Start Selection of Item Writer 11e
5 Complete Selection of Item Writer

Figure #1--Partial Event Oriented Diagram with Bvent Descriptions

’ 0
. »
. .
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represented as an arrow which connects the start and completion events.
Since the start of a subsequent activity is often coincidental with the com-
pletion of a previous acfivity, ohe circle can represent both the completion
of one task and the start of the next sequential task. Examples of start and
completion events are shown in Figure #1.
The event-oriented diagram allows management effort to be concentratgd»fﬂ
on the accomplishment of each of the vgriOUS tasks, so that the interfeiated-
ness of the tasks can be coordinated. Such diagrams are espggially important
for projects with either a great number of tasks or a hiéh;degree.df interre-

latedness among the tasks. - | s

Another important concept is the dgsighatién of-mile§ﬁqﬁe events. .A
milestone event is an event whose.compleéion signals a‘méjor;accomplishment
for the project and without which the pxioject could n_cia_t-'i)e \completed. Mile-
stones often represent a gathering point for several actiVities,.a point'df
divergencé for several activities, an interim project conference report, or
a point within the project about which there exists considerable risk and
uncertainty. The project manager identifies those events which are to serve
as milestones. These milestones serve as a flag to signal méjor progress'in_
the course of the project.~/:f |

The symbols most commonly used in the development of event-oriented net-
works are circles which represent events, triangles which represent milestone
events, arrows which represent activities, dotted arrows which represent log-

ical or planned constraints which do not consume time or resources (sometimes

referred to as dummy activities). Events are connected by arrows which
either represent a time- and resource-consuming activity or merely a con-
straint upon the start or completion of an event. An example of an event-

oriented diagram is presented in Figure #1.

I49
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: '.'Act1V1ty-0r1ented Diagrans |

" The gctlvity-onented diagram allows management effort to be concentrated

on the state of action within a given task. Activity diagrams are especially
L) :
useful when the project involves relb,\tively few tasks or when the interre-

\-

latedness of the tasks is minimal. y

An activity represents a project t?sk »r work package and, consequently, '

represents the consumption of time and rgsources. - The description of an ac-

- tivity must meet the following criteria: \'I‘he description must specify

either physical or mental work, be of suffiment detail so that the planner

"+ is able to associate required time and resod;'ces with the activity, enable

“the planner to determmine responsibility for t\}ie activity, convey a uniformity -~

of junderstanding, and permit the activity to b\q observed and measured.

In an activity-ofiented diagram a box ofteﬁ represents an activity and

an arrow indicates the flow of information betwe\ two sequential activities.
The input to an act1v1ty is the output of the przg?ous activity. Simplis- .

~ tically, this is the congept of mput-process-output often explained in books

on systems. An examplé of an activity-oriented diagram is presented in

Figure #2, ' %

~
4

Constructing the Work Flow Diagram | A .

The logic used in developing the sequence of tasks in a WOrk flow diagram

implies a cause and effect relationship, where each task is related to other
tasks over time. The process of ordering tasks is best accomplished by

asking oneself questions about the logical connections between all pairs of
events, tasks, or activities. The purpose of this effort is to clearly rep-

resent the sequence, constraints, and interdependencies of all project tasks.
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Figure #Z;LSamgle Portion of an Activify-Oriented Diagram with Activity/Task Descriptions
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An example of dependency is the building of some plastic model airplanes
" where certain-—-faarts must be assembled before other parts. That is, specific
sequential assembly stepé must be followed to ensufeffhat the interior parts
are attached to the wing or fuselage halves'priof to the assembly of the
fuselage and wings into the whole airplane. In the work flow, the tasks | |
identified in the work breakdowﬂ structure are placed in a sequential order .
that is based upon logical or deéired relationships. Thus, the input to ‘
each task is.seen as the output of one or more previous tasks.- Also, tasks
may be performed in parailel or concurrently (that is, at the saﬁe time).
The development of the work flow éa.n be accon;plished by starting with the
first task and working toward the last task, starting with the end task and °
working the antecedent-consequent task relationships backwards to the start- )
ing task, or by seiecting some 'middle'" task and expressiﬁg task felationships
in both directioﬁs until the start and end tasks are reachedf
Faulty work flow diagrams can result in misdirected project'effort and
wasted resources. Attention to the 'correctness'* of the work flow diagram
while planning a projeét can result in a ﬁore ef"ective .and efficient project
effort. Faulty work flow diagrams are those which do not show-clearly the
route to the accomplighment of the stated end prodgct, lack a single termina- ‘
tion or end event, lack decision points, have activities where an antecedent
activity was not performed, or have closed loops that direct the work effort
in a never ending cycle. Corrections of faulty work flow diagrams are
accompliﬁhed by adding tasks to the flow, removing tasks, adding decision
points, branches or feedback to the flow, or by removing decision branches

or feedback.
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TASK A -

TASK B ' :
TASK C ~ W 2 ;
0 1 . 2 :
' WEEKS
Figure #3--Sample Portion of a Project Gantt Chart
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Summary

The work flow ;liagrax;l is a visual representétion of the \}arious tasks or’
activities which comprise the pro_';ect. The dlagram shows the logical arrange-
ment and the interrelatedness of the various tasks Two basic types of work
flow dlagrams are of ten employed. An event-oriented dlagram is used when task’
accomplishment is the project manager's primary concern. An: act1V1ty~or1ented\ .

diagram is used when the act1v1t1es are the pr: ary focus of the project '\

!
i
' \

manager. B S .

" Various charts or diagramé have been deve}oped to allow managers to .
visually represent the proj ec’t_effort, The ‘names ot some specific:-kinds are \
the "'Gantt chart" and "networks". Examples of the latter are the '"milestone
chart", "eritical path diagram' and '‘network diagram''. An ¢éxample of a Gnatt
chart is presented in Figure #3. The event-oriented dlagram in Filgure #1 is
an example of what would be labeled a "network diagram'.

Regardless of the type used, the project work flow diagram serves as

the basis for the subsequent prOJect planning steps of txme estimating, sched~

uling, and costing.

A

Read the directions forn Exercise. A.
on the next vaae.
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Lesson 3--Developing a Work Flow -

’ Exercise A

Dittections: Study carefully the situation described below and

| canry out the activities as noted.

o—

3,18

: et e . PO
The Metropolitan School District is planning to conduct an inservice

training workshop retreat.

You are designated as project director.

Indicate for the tasks below what you believe is the order in which

they might be accomplished. Use '"1" for the first task in the se-

quence, ''2" for second,and so on.

1'

. . Design and ‘produce the 1nstruct10nal media materials

Perform.é follow-up -study of the“workshdp participants
to get information on change of attitude.

Make teaching staff assignments to write and deliver
the presentations at the program.

Survey the entire school “district staff for p0551b1e

. teacher 1nstructors for the program.

Writc OhJCCtIVCS and script for cach program presentation.

Conduct analysis of completed pre/post tests and pre-

sentation evaluation forms.

»

for each presentation.

Develop pre/post test and evaluation-forms (a section
of which asks about media effectiveness).

Conduct a meeting between teacher instructors and a

-media %chldllst

Tuwtn the page
when you have
finished.

S ——

(o -~
.
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Lesson 3--Developing a Work Flow

Exerciée-A--Solution

]

Dinections: Given befow 48 a suggested possible onder forn the -
tasks. Check your nesponsed against the given hey. 1§ you did
_not have all of them connrect, do not be disturbed since varioud
persons can see the tasks on activities being done 4in sLightly
difgenent ondens: '

T4 you feel the need for additional {nstruction on this po.int,
you can review-the {ideas contained in the Lesson on check one of
the options Listed on Page 3. . Affer youn review, move on fo
Exencise B on the next page. 1§ gou do nod neview, go right. on

to the next page.
1. Perform a follow-up study of the workshop participants. 1.
- to get information on change of attitude.

2. Make teaching staff assignments to write and deliver 2.
the presentations at the program. T

3. Survey the entire school district staff for possible 3.
teacher instructors for the program.

4. Write objectives and script for each brogram presentation. 4.

5. Conduct analysis of completed ptre/post tests and pre- 5.
sentation evaluation forms. -

6. Design and produce the instructional media materials 6..
for each presentation.

7. Develop pre/post test and evaluation forms (a section 7.
of which asks about media effectiveness).

8. Conduct a meeting between teacher instrictors and a 8.
media specialist. '
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Lesson 3 - Develgping a Work Flow

Exercise B

¢ UOSS$IT
. T 9TNPoW

Dinections: The Lesson indicated that there were several.ways that the wonrk §low could be grapnically
nephesented. The purpose of this exercise {s to introduce you Lo some 04 the symbols and procedures

| that ane often employed. Fon each of the three tashs given below, complete the worksheet to show how
they would appear in an actual wonrk f§Low. 3 . :

\-

Show as a. Show as an Show.as an Y Show as an Show as an Activity
Task Start event | End Event ‘Activity Activity Box with Start and
' Arrow Box ‘| End Points. .

T. Arrdnge for motel
accomodations by
name for the par-
ticipating teachers
and workshop staff.

2. Write objectives.
for program
presentations.

3. Design and pro- ' .
duce the instruc- '
tional media.
materials for the
program.

[ A{ten completing the exehcise, turn the page to check yout answenr.




Lesson 3-:‘—Developing a Work Flow .

Exercise B--Solution | ' ' .

¢ UOSSo]
Z 9TNPOW

- Dinections: Affer comparLirg your answess to the solution, make corrections on your answers
as necessary. Then proceed to Exercise C on the next page.

Activity Basic Show as a Show- as an Show as an Show as an ow as an Activity,
Description Start event | End Event Activity Activity Box with Start and
. : ‘ArTow Box End Points .
_ 1. Arrange for motel ' g
( accommodations by @ , ' ' S C
name for the par- [ Motel Make Motel Make Motel Make Motel
ticipating teachers Accommo- Accommodations || Accommo= | -3 Accommodations
and workshop staff. dations -> dations ' :

2. Write objectives Write | S - C
for program Write Program )| Program. |3 rite Program
presentations. Objectives jectives Objectives

—_—

3. Design and pro- ' Design In- S C
duce the instruc- Design Inst= |-Y|structional|=d| [Design Instruc-.
tional media ructional Materials ltional Materials
materials for the Materials N
prograr. —) e

167
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Lesson 3 3.22
Lesson 3--Developing. a Work Flow |
| i . Exercise C '
Dinections: Given befow {4 a project definition (Work breakdown
stweture) forn the training hetreat noted in Exercise A. Your task
is to finish the incomplete wonk §Low using the network approach. |
Fon convenience, wiite the activity descrniptions on the aviow Lines
as {8Lustrated fon the §insi pontion of the network. When ginished,
tuin the page and check your work. ,
A. Project Definition .
Training
Retreat
| 1 1 | I
Workshop Personnel Space | | Workshop
Program Determination Arrangements | | Report
Instructional Instructional Instructors Participants Attitude
Program Evaluation Assignment Selectibn - — Follow-up
Study
Pre/Post] | Presentation Analyze
Tests ‘Evaluations - Evaluation
Data.
B. Work Flow (to be completed)
Design and Produce Media
@ Develop Pre/Post Tests \\‘@ Conduct Workshop - @



f
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Lesson 3--Developing a Work Flow

Exercise C--Solution }

¢ UOSSST
¢ 9TNpPoW

Dinections: Given below is one possible work fLow. Youns should Look somewhat Like this but does
not have to be identical, Study the suggested work fLow, then proceed 4o Exencise D on the next

page. :

=

t

Design and Produce Media Collect Write
Conduct Evaluation Analyze Workshop -

Start Develop Pre/Post Tests _ 7o ksh p;@Eon_ns >C4 \Evalus

Develop Presentation Evaluations 0

164
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Lesson 3 3.24

Lesson 3--L. :lcping a Work Flow.

Exercise D

/

Dinections: Given below is a &ist of tasks on activities which are
necessany in onden to conduct an inservice retreat being planned by
- the Metropolitan High School DiL nict. You are designated as the project
manager. Construct both an event- and an activity-oxiented wonk fLlow
diagrnam which will nepresent Zhe general sequence in which the task
should be done. The tasks aré some of those which have been identifdied
in the project definition effort. Undenlined wornds should be wsed 4in your
diagnams as abbreviated deseriptions on titles for events and activities.

Task 1., arrange for hotel accommodations by name for the patticipating
teachers and workshop staff, '

Task 2. develop the pre and post tests and evaluation forms for the
instruction presentations.

Task 3. make teaching staff assigmments to write and deliver presenta--
‘ tions at the instructional program. -

Task 4. ..design and produce the instructional media materials for the
program. )

Task 5. plan the workshop presentation program in general terms.

Task 6. select the teachers from the school district who will be the
participants. - N :

Task 7. arrange for the retreat locat!ur, obtain a hotel conference
' room,

Task 8. survey the entire school district staff for possible partici-
pants.

<a

Task 9. write objectives and script for each program presentation.

Task 10. condggg.the workshop.

Tutn the page forn werksheets to be
wsed fon Excrcise D. -




Lesscn 3--Developing a Work Flow

Exercise D--Worksheet 1 gg
Q
N — . 36
{ . -
Dinections: Llse this worksheet fo constuict your activity-oniented network. Write a brief e
description of each task on the aviow Line. When you have finished, turn to the next page
and compare your drawing to the suggested solution. ; :
&
SR
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Lesson 3--Developing a Work Flow

[glic:<
Ixercise D--Worksheet 1--Solution *R
. 0 ¢
N - N - g &
Directions: Check your drawing against the one provided below. 1 yours is not exau:(:g eike the e
one presented, do not worry.As Long as you are in the ball park, your answer is acceptable. .Task
. humbers have been supplied to help you more eadily ddentify the several activities.
make’ teaching « . \".
, )__assignments \_Write objectives 7™\ develop tests ;
) ) <C
(task 3) (task 9) (t§5k 2) , ‘
N
: ‘ duct
Start arrange hotel accommodations con |
@ | (task 1) workshop of ‘stop
| (task 10)| 9
@S )
‘(:XC)Y%/
NS
A
0> Qcﬁﬁ\g
///
LEGEND
i i = Milestone event Aften checking your answen, proceed to the 1 w
_ j next page and complete wornksheet 2, 2
——> = Activity or task - )
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Lesson 3--Developing a Work Flow -

Exercise D--Worksheet 2

Dinections: Use this worksheet to constwcet your event-oriented work §Low. After
you have drawn the work fLow, compare your drawing to the suggested solution on the

¢ UOSSY]

Z OTNpoW

next page. .

170
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Lesson 3--Developing a Work Flow

Exercise D--Worksheet 2--Solution

¢ UossoT -

Z SINPOoW

Dinections: Check youn fLow chart ggainslt the one provided befow. 1 yours 48 not exactly Like
the one presented, do not be overly concerned. 1§ you have the events identified properly as
shown, you are all night. Your sequence might not be the same, but this  often occurs when
persons develop work §Lows for profects.

‘pre/post
‘< . tests |
program /teachin \le:e}/
. plans assign- \ .
\ complete ments ! oo
mp / (task 3) complete (task 9) '
<) = ' ~_ | |
'bvé\& ’ ' i
&

Z _ | -
| retreat , l'__:‘LtT end ?
Start location ' 30:11;‘ >‘work- |

~ (task 7) (task 1) /// shop (task 10) ‘shop l

\ ~ - -
G ﬁ; \, . P
‘?;3{ ‘ ticipant =~
2 0‘0)\ . 9( selection
/\ ___—"""7\complete

\complete ; .
7 . = Milestone event

- .
Aften you have checked : i} - :
yowr answehr, proceed to — ' Activity ®

v the next page and complete _ ,
171 - _Exencise ,tg ’ PRt ~~---»= Constraint (Dummy
I - — activity) 172
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Lesson 3--Developing a Work Flow |

Exercise E 3

” e e s

- —-———— e

Directions: Given befow &8 a wonrk §Low developed as a nesponse for Exercise D by a person £ike
yourself Learning about project management. Several errons exist in the drawing., Find as many
as you can. Then List them in the space provided at the bottom of the page. VYou do noi need

| 2o nedraw the work glow. )

meaia
materials

complete
8

¢ UOSSa]

Z OINPON

[List errors here:

staff
survey

Start complete
2

partici-

pant

survey
3

retreat

location

complete
4

Aften Listing errons, go on Lo the next
page. :

62°¢

174
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Lesson 3--Developing a Work Flow .

>n
")
wo -
-l.

Exercise E--Solution

Directions: <Compare your L8t with those errons noted below,

-

The number of errors or mistakes detected will be a function of
your sophistication with network techniques. As a minimum, you should
have listed at least three of the following six errors.

1. The network is not drawn to completion. No definite end

¢ -

point tying all'tasks together is presented.
2. The network or work flow is open or left hanging at events
5, 2, and 9.
3. An’unngcessary arrow line exists between event 3 and 4. No.
constraint exists between these two events.
4. A loop exists inyolving.evegtshs, 5, and 4. That is, movement
is around in a circle in this part of the work flow.
5. Real task arrows or dummy constraint iines or arrows connecting
event 2 and 5 to the start of the workshop are not present.
6. Milestone events are not identified by appropriate symbols.
You may have noted others but the above are errors which can be

easily noted in the faulty work flow.

— ——

Aften checking your answenr, turn the
page. ' _J
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'Lessqn 3--Deve1’6ping a Work Flow

Directions and Choices Following the Practice Exercises

Based upon a self-evaluation of your performance on the several
exencises in this Lesson, you have

A. either acceptably satisfied the objective of developing a work
feow fon a profect and should now turn Lo the post-test found
on page 3.32. . ; ‘

Additional examples on developing a work fLow are §ound on
pages 3.34 to 3.37. References for additional reading are
Listed on page 3.38. . |

B. on not satisfied the objeotévé,' and should Ade,ét one on more
of The following courses of action. . :

1. 1§ youn wornk §Low diaghams were generally cornrect except
fon small details of construction, then:

a. Study the additional examples beginning on page 3.34 ~
‘ and then rework exercises C and D on pages 3.22 and
} 3.24.

b. Read Chapte)l Six of Educational Project Management
by Desmond L. Cook and Zhen rework exercise D on
\ page 3.24.

¢. Rawork exercise D on page 3.124.

\ 2. 1§ your wonk §Lows were not correct even at a general
overall Level, then eithenr:

a. View the slide-tape presentation again; 4instructions
‘ . are onpage 3.9. Aftern the presentatipn, newohrk
exencises A, C, and D on pages 3.18, 3.22, and 3.24.

b. Read the Lesson narrative beginning on page 3.10,
and then nework exercises C and D on pages 3.22 and
3.24, . ~ .
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Lesson 3--Developing a Work Flow /

Post-Test Co

Dinantions: Please take tine to canefuily answer the’ multiple choice Z{Luuom
given below. For the multiple choice questions you are to cinele one forrect
on best answer (A,B,C on D) and for the dwe and false you are to Indicate

the connect nesponse with the fetter T or F. - .

Please white the Last fowr digits of yowr Social Sequrnity number on the

Line below s0 thaf ZThe pages can be identified in the event they be-
come separated . :

1, What is the chief function -of milestone event?

A. Signals a major accomplisfment or completion point in the project
~ B. Provides the basis for resource estimation -

C. Serves as a guide for personnel recruitment

D. Represents the completion of the project

2. Why is the development of work flow important to a project?

A. Helps to formulate the plan for the project effort

 B. Aids in highlighting major project problems :
C. Serves as a project operations guide for the superintendent and
his assistants ' .

D. Represents points of divergence in the project. plan

3. To what subsequent steps does the work flow diagram provide a basis
in the project planning process? :
% ; .
A. Time estimating, scheduling and costing :
B. Reporting and transferring personnel, records and equipment
C. Determining personnel, equipment and materials
D. Analyzing problems and implementing decisions

4. Inan "activity-oriented" work flow, where is the major focus placed?

A. Only on the start of the tasks:

B. Tasks or activities which have to be' accomplished
C. Only on the finish or completion of tasks

D. On both the start and finish of tasks
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Lesson 3  ; ' 3.32a =
5. The project work flow clearly represents what characteristics of pro- ‘ o

ject tasks?

A. Only- sequence

B. Only sequence and constraints

C. Only sequence and interdependencies

D. Sequence, constraints and. interdependencies |
6. What type or category of work flow focuses upon the start and finish :
. of the tasks? : ‘ .

A, Activity-oriented diagram , _ :

B. Bvent-oriented diagram ' S

. C. Bar diagram '
D. Gantt chart

7. What criteria is usually used for defining an event?

A. Have a schedule data
B. Focus upon tasks Ny
. C. Represent a clearly definable point of occurrence N
D. Enables the planner to associate responsibilities and activities :

8. Activity diagrams are especially useful when the project. involves:

A. Many different personnel working on project activities
B. Relatively few activities
C. Many activities

D. Little consideration among individuals and departments within the
school district :

9, What is the major function or purpose of the project work flow?

various tasks determined in the project definition
. To aid in highlighting major gains in the project
To display the various events in the project operatiom
Tﬁ display the various tasks and events in the project preparation
phase

A. To present a visual display of the sequential arrangement of the .

vow

Indicate whether the statements Listed below are true on false by waiting a
T on F on the Line.

10. An event specifies only the start of an activity.

——pamasma—

11. The work flow diagram serves as a comunication mediun bhetween
project personnel..

- Q | ) 178
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12, In the development of event-oriented networks or flow diagrams
arrows are used to represent activities.

13. Activities or tasks consume both time and resources.

14, The development of a network can be accomplished by starting

with the last task and working toward the first task.

15. In flow diagrams triangles are used to represent tasks.

'A Turn the page and check your answenrs.

IR 1
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Lesson 3--Developing a Work Flow

. )
Directions and Choices Following Lesson Post-Test

1

e e e vt o tawoant e —apa s 18 b ma e cers e im e reteama b o e eiemee e e —aode e ...--....-—_.a-—-.—-]
Dinections: The comrect answers to Lesson 3 post-test are Listed down !
the night mangin. Check your correct responses. ' ]
Diiections: 1§ you answered twelve on Less questions :
comrectly, you have not demonstrated acceplable hnowt- Multiple Choice
edge of the wonk fLow process and should select one
or more of the following courses of action. 1. A : _ .
1. View the slide-tape presentation by tuwning 2, A
. tc page 3.9 and proceeding.. After the pre-
' sentation, turn to the Lesson Quality Con- 3.A
trol Foam on page 3.39.
- - 4. B
2. Read the Lesson narrative beginning on.
page 3.10 and then twwn to the Lessonw 5. D
. Quabity Contrnol Form on. page 3.39.
A . ' “ 6. B
3. Read Chapten Six of Educational Project 7. C
Management by Desmond L. Cook, and then furn
To The Lesson Quality Contrnol Form on page 8. C
3.39. : '
- ' 9. A
4. Study the ndditional examples beginning on
page 3.34 and then turn to the Lesson True/False
Quality Controf Form on page 3.39.
10. F
5. Rework the Lesson post-test found on page
3.37 and then turn to the Lesson Quality l 11. T
Control Form on page 3.39. -
' 12. T .
14 you answered thinteen on more questions correctly, | °
L you have acceptably demonstrated knowledge of work ' 13. T
feow deveLopment and should now turn Lo the Lesson ‘
Qual.ity Control Form on page 3.39. Additional ‘ 14, F
cxamples on creating project work fLows are found |
'on page 3.34. Refetences forn additior £ neading ! 15, F
are Listed on page 3. 38. i

- e Gmem aeeee see mmas cmm s 6 imeim e S0 tasms WA Sl s chmceabereed
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Lesson 3--Developing a Work Flow ,
Additional Example A

The last week's Executive Committee meei:ing of the Fairbanks
Guidance Counselors' Association, it was noted that a speec_h on your many hd
years experience with Educational Tests and Measurements would be a very
‘ _ suitable subject for next month's general meptiﬂg. Unfortunacély, Since_‘
you are secretary-treasurer of the Association, you not only have to
give the talk but must arrange for the .rpom, seating, and other details.

It is the usual practice in the Counselors' Association meetings

to send out invitations to all members giving details of the time and

place as well as an outline of.the subject. Chairs must be arranged

o and name cards prepared, however, only for those menbers who send replies.
The meetings are usually held in a small room at the Avondale &norgasbo.rd
for which a reservation must be made early.

Not having given a speech before, you decide the best procedure is
to prepare the speech in detail, dry-run it so that you can time it and
have your wife,criticize it, and then prepare the final version.

Since yourhave just completed the lesson in the EPMIS Module 2 on

‘ ’ work flow, you feel that this is an excellent chance to try out your new-
found skills and therefore decide to draw an event-oriented network of
the jobs you have to do between ncw and the delivery of the speech. A
suggested possible work flow for such a situation is provided on the

next page.




Lesson 3——Deve16ping a Work Flow

» . . 5 §
Additional Example A, continued § %
wi N
. Speech
/ Sneech Rough final “
outline draft | version
corpleted ‘completed completed
\ AN ,
\ \
\ N\
\
\ \
m ‘ fen1 o chairs Speech ] dS'l‘ee.hed\
. s : N i TS R ~ - iVver
Project Invitations|]—>iInvitations eplies . —3 = delivery  de
start ! invitations/ cormieted ) mailed received / arranged / \_started \
/ Stax_.te/d/ \_/'/ ~< k\'
A= ' / “
/ /
/
/
Name
Room cards |
reserved conrple?/ _
- . 133
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Lesson 3--Developing a Work Flow
Additional Example B

General Situation

‘The Metropolitan School-Bistrict encourages its administrators and

teachers to secure advenced degrees. Bill Jones, a principal at one of

.' the junior high schools, has been doing work toward a doctorate. He has
finished his general examinations and started fo work on his thesis.

. Because of a limited time available to do all of the work, a desire
to make sure that the work moves along smoothly, and that all necessary
work gets accomplished, he has decided.to view this situation as one iike
a project. Since the project was not too complicated, he chose to not do
a project definition as such but did elect to develop a work flow. . Feeling
that a network approach was not really‘needed, Bill elected to use a bar
chart or, as it is more formally known in management circles, a Gantt
Chart approach.

The bar chart developed for the work flow in connection with his
thesis is shown on the next page. As you examine the chart, nofe its
| general similarity to the network approach, but note also that the task
. interrelations and dependency are not clearly shown by this method. On
the other hand, tasks can be shown to be carried out concurrently or in

an overlapping manner just as in the network approach. "\_‘

{
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Lesson 3--Developing a Work Flow

Additional Example B, continued

¢ UOSSa]

Task March _ April . Mav Jue_ July August  Sept. Oct. Nov. Dec.
D .
Jure 8 N
e ]
1. Proposal preparation A— ' ‘}
. Problem Pro%lem Proposa
Identified Defined Submi tted .
August 30-Sept. 1
2. Chapter 1--Intro. P
: . Structure Comp. Complete
Chapter 2--Review of CI):{%o Res'gﬁrch P .
L:terature '
Septc SO‘OCtQ 1
3. Chapter 3--Procedures l N
d Meth
and Vethocology Data needs, Data Complete
Resources, Gathered
etc., identified Oct. 20
4. Chapter 4--Findings
and interpretation Organize  Data Complete
and Structure Anaiysis Nov., §
5. Chapter 5--Conclusion
Organize Complete
§ Structure
6. Dissertr-ion Exam Nove 5 Dec. 3
Dec. 9  TI'ec. 18
7. Final copy submitted
and Graduation Submit Graduate
Final Copy

Le°¢

Cor |
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Lesson 3--Developing a Work Flow

Reading References -

Additional knowledge about the principles and procedures of work

flow development and representatioﬁ can be obtained by reading‘ffom

(™

the references cited below. “ ] ' ¢

Archibald, R. D. and R. L, Villoria. Network-Based Mdridgément; Systems.
New York: John Wiley and Sons, 1967, Chapters 1, 3, and Appendix
C. ’ N

Baumgartner, J. S. Project Mana‘emént. Homewood;'Ill.: .Richard D,
Irwin, Inc., 1963, Chapter § and Appendix B-1, pp. 165-172..

Cook, Desmond L. .Educationél Project Management. Columbus, Ohio:
.Charles E. Merrill, , Chapter 6. '

Cook, Desmond L. PERT: Applications in Education. . S. Office of
Educat1on Monograph, No. 17, vaernment Printing Office, Washington,
D. C., 1966, Chapter 2.

Woodgate, H. S, Planning b Nétwork (2nd edition). New York: Brandon
Systemg Press, apters 1, 2, 3, and 4. _ '

o
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Lesson 3--Developing a Work Flow

Lesson Quality Control Form

Dinections: Please take time to carefully andwetr the four questdions given
below. Your answerns will provide valuable information for the revision and
{mprovement of this fesson. Feel free to wiite additional comments on
necommendations on the back of this form. Your nesponses will be Rept
strictly conbidential. Please wrnite the Last four digits of your  Social
Secundty numben on the Line below 40 that the pages can be Ldentified in
the event they become separated . :

Thank yew for your assistance.

~
.

i.

Indicate your overall impression of the qpality'of this lesson.

Excellent | Very Good Good Fair Poor

What do you feel is the most positive aspect of this lesson?

What do you feel is the most negative aspect of this lesson?

What would you suggest to improve this lesson?

Turn the page and pnoceed_]
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Lesson 3--Developing a Work Flow

. . » Termination Instructions

Upon completion of the Lesson Quality Control Foam, you are Zo:

Tean out and staple the pages of the Lesson Quality Controf Foam

Place The form in the special envelope provided.

- MaiZ the envelope to Research fon Better Schools, Inc., Suite 1700,
T700 Market Street, Philadelphia, Pennsyfvania 19103,

This Resson on developing a work fLow is now completed. Lékhan 4
entitled "Time Estimation" is the next Lesson 4in the sequence; you
are advised to Locate the Lesson booklet and nead the introductory
page. ' :

18y
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Lesson 4--Time Estimation

Infroduction to Lesson

ThlS lesson conta1ns the following items. Make sure that each
item is present before starting to work through the lessons

Pag
A. Booklet containing the following items

Introduction to lesson . . . .
Overview and objectives . . .
Pretest. . . . ¢« ¢« « v ¢ « ¢« &
Lessonlabstract and content out
LeSSON teXt. o o « o o o o o o
Exercides on time estimation .
POSt-TeSt...........
Additional examples., . . . . .

. - [
. . .
. . . . . - .
. . Y Y -

Reading references . . . . .
Lesson Quality Control Form

NN

. . . . . . ’—-:. . .
5
2

~N OO W,

N N - G O

B. Set of Color.Slides entitled "Module 2--Basic Principles and Tech-
n1queﬁ of Project Management, Lesson 4--Time Estimation."

C. Cassette Tape entitled 'Module 2--Basic Pr1nc1p1es and Technlques
of Project ﬁﬁhagement Lesson 4--Time Estimation.'

EQUIPMENT NEEDED. The following equipment will be required for this
lesson and you are advised to arrange for their use:

cassette tape recorder

carousgl slide projector

projection screen

TIME REQUIRED. The tape-slide presentation runs approximately 12 minutes,
- the exercipes take approximately 20 minutes. About 60 minutes is needed
to completF the entire lesson.
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.. - Lesson 4--Time Estimation
Querview and Objectives
OVERVIEW Lo b - . |

The previous lesson diséhssed the logical arrangement of various
project tasks into a work f%gw: Consideration was'given to.different
types oﬁ{ work flow diagrams Jand methods of constructing them.

Iﬂis lessoii con erns the methods of determining the time required
for va%gous tasks and the total project 1tself based on the tasks that
must be accomplished. Dirfferent methods of determining-time estimates
are presented.

/

!

OBJECTIVES i

The student in comﬁleting this lesson should be able to create a
time estiﬁate for a given work flow for a project. The specific objec-
tives of the lesson are as follows:

1. The student should be able to determine the time that will
most likely be needed for completing a given task.

2. The student should be able to calculate the critical path
for a project given a work flow and time estimates for the various

tasks.

Read the directions fon the pretest
on the folLowing page.
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Pretest

Dinections: Please take time to carnefully answer the multiple choice
‘and thue/false questions given below. For the multiple chodice questions
you are to cinele one correct on best answer (A,B,C on D), and for the
thue and false you are to indicate the comrect response with the Letten
T on F. .

Please wnite the Last foun digits of your Soclal Security number on the
Line below 80 that the pages can be identified in the event they be-
come separated .

1. What is meant by process of ''time estimation?"

A. Determining the length of time needed for completion of the project

B. Adjusting the times reyuired for completing individual tasks and
the total project _

C. Estimating personnel and: time required to complete project tasks

D. Determining the length of time needed to accomplish individual
project tasks and the total project

2. Deterministic time estimates are made for tasks of what type?

A. Repetitive
B. Unique

C. Once-through
D. Uncertain

3. What are the names of the multiple time estimates used when employing
probabilistic time estimating procedures? .

A. Ixpected and pessimistic times

B. Expected and most likely times

C. Optimistic and pessimistic times

D. Optimistic, most likely and pessimistic times

4. What is the generally recommended time unit for individual task
time estimates?

A. Days

B. Biweeks and months

C. Weeks and tenths of wecks
N. Hours

19;
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6.

10.

Why should tasks be selected at random from tasks in the work flow
when making time estimates?

A. To avoid placing a biased estimate on the later tasks

B. To save time during time estimation :

C. To allow many people to help in the time estimation process without
refering to the work flow

D. To avoid confusion with the constraints and interdependencies
represented in the work flow.

What is the basic project element to which time estimates are assigned?

A. Critical path
B. Activity

C. Event

D. Milestone

What is the basis generally used to determine the total project time?

A. Critical path

B. All individual task times
C. Work flow diagram

D. Milestone event times-

Where are the activity or task times nonmaliy placed on the work flow
diagram?

A. Along the activities of the diagram

B. Along the milestone everts of the diagram
C. Along the critical path of the diagram
N. Aloug the events of the diagram

What is meant by the project <ritical path?

A. The average time for all project pathways

B. The shortest time consuming path of work flow

C. The longest time consuming path of work flow

D. The work flow path with the most amount of slack

Who should be involved in estimating task times?
A. Project director and funding agency
B. Project staff knowledgeable about thersask

C. All professional staff in the project
D. Only project supervisors
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Indicate whether the statements Listed below are thue on false by writing
a T on F on the Line.

~

11. The total project time is based upon the time required for the
orderly accomplishment of key tasks in the project.

12. _ Probabilistic time estimates are made for tasks Wh1Ch are
repetitive.

13. The time to perform a task in time estimation is a function

of the nature of the task.

14. The time to accomplish a task is affected by the rate of
expenditure of resources.

15. The most likely or expected time is placed on the work flow
diagram below the corresponding tasks in time estimation.

\

Tuwn the page and check your answers.
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4 Lesson 4--Time Estimation

Directions Following Lesson Pretest

: , l
Dinections: The conrect answerns to Lesson 4 pretest are Listed down |
the night mangin. Check wourn correct responses.

Dinections: 1§ you answered twelve or-Less questions % Multiple Choice ‘ .
conrnectly, you have not acceptably demonstrated knowl- |

. edge of the time estimaticn process and should read thei 1. D

. Lesson abstnact and content outfine on pages 4.5 and

. 4.6, Then begin the tave-slide presentation by turndng | 2. A
to the instruwetion on page 4.7. | 3D
4. C
14 you answerned thinteen orn more questions
conrnectly, you have acceptably demonsirated knowledge 5. A
of the time estimation -process and should nead the , '
Lesson abstract and content outline on pages 4.5 and | 6. B
4.6, Then if you desine tu -skip the tape-sfide pre-
C sentation, you may do s0 by proceeding directly Zo 7. C
. the practice exercise on page, 4.15. 1f you do
desdne to view the tape-sfide’presentation, turn 2o : 8. A
. the {nstructions on page 4.7. ' j 9. C
10. B
True/False
11, F
v @
13. T
14, T
15. F



Module 2 - '
Lessun 4 4.5

Lesson 4--Time Estimation

Lesson Abstract and Content Outline

ABSTRACT

Time estimation is an attempt .to determine the length of time

needed by a skilled person to accompiish the task assuming availability

of equipment and resources. The time estimation is the amount of time

it takes to complete the tasks, especially the longest time path of the

work flow, called the critical path. Time estimation utilizes units of .

time (e.g., weeks, days, etc.) and includes the most likely, pessimistic,

and optimistic times needed to complete the project.

CONTENT OUTLINE

A.

Time estimations are made for each of the tasks of a project and for
the total project time.

1. Work packages from the project definition are used.

2. The work flow diagram is used for total project time estimation.

3. Manpower manu:als on work efficiency and standard tasks are used.

There are two basic types of time estimations.

1. Deterministic time estimates are used when fairly precise esti-
mates are made based upon considerable information available
from the same tasks done previously.

2. Probabilistic time estimates are used when little information
is available. Low, high, and middle estimates are made using
similar tasks performed previously.

Time estimates vary, depending upon:’

1. The naturec of the task itself,

2. The degree of performance required in the task, and

3. The rate of resource expenditure allowed for the task.

Skilled persons are assigned roles in relation to their skills and
the work cf the tasks.
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E. Skilled persons assist in estimating time for the tasks by making

estimates and by cvaluating estimates made by others.
There are specific procedures in making time estimations.
1. Weeks and tenths of weeks is the typical time unit.

2. Tasks are selected at random when making time estimations to
avoid bias estimates.

3. The people who are likely to bé performing the specific tasks
should be involved but without making work assignments so as
~ to avoid 'paddirg'" of the estimate.

4. A maximum total project time is calculated by adding all task
times serially.

5. After task times are written into the work flow diagram, a
most likely project time is determined by adding the task times
along various paths. The most time-consuming path is called
the "critical path" and its time value is usually uscd for
total project time cstimate.

[ ]
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Lesson 4--Time Estimation.

Instructions

- e

Set up the ﬁeconden, projectorn, and screen,
Place the canousel slide thay for this Lesson onto the rrofector
and advance the thay to the stant of "Basdic Principles and Tech-
niques of Profect Management, Lesson 4--T.ime Estimation,”

Place the cassette tape fon this Lesson into the reconder and
newind to the newind stop.

Stant the neconder and advance the sfides with the "change tone."




Module -2 4.8
Lesson 4

Lesson 4--Time Estimation
Lesson Text

Introduction

After developing the work flow, the next step in project planning is .

the develepment of time estimates for individual project tasks and for the

total project. In order to make these time estimates, the type and g;tgﬁt
of work required for the accomplishment of each task must be determined.
These individual tasks or work packages specify a certain amount of work.

The particular work involved is matched with the equipment, materials and
personnel needed to accomplish the specified work. Task time estimation ie_
an attempt to determine the length of time needed to accomplish an individ- .
ual task using the equipment materials, and personnel assigned to the task.
The total project time is a function of the time required for the orderly

accomplishment of the specified tasks in the project.

Nature of Time Estimatigg

Time estimates fall into two classes--deterministic and probabilistic.

Deterministic time estimations are those estimates which can be derived

with considerable accuracy, because the project staff has available to it
information from previous projects on how long a particular job will take.
In such instances greater confidence and certainty can be placed on the time

estimates, and generally a single time estimate for these tasks is sufficient.

Probabilistic time estimates are those estimates which cannot be Qeter—
mined with accuracy, because little or no information is available on theh
probable duration of the task. Tasks which are unique to the project staff
fall into this category. The ap,.oach in this case is to make some reasonable

estimate based upun the knowledge of the task. Generally, multiple estimates

lwul')
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for these tasks ave obtained. It is likely within a project that both deter-,
ministic and probabilistic time estimates will be required.
Some important aspects of time estimation in general need to be consid-

ered.

First, the time to perform a task is a function of the nature of the

task. That is, some tasks are more difficult tham others and require more
time. .

Second, the level of performance specified for a task affects the time

required, For example, if the task is to provide a typewritten copy where
no erasures or corrections are permitted, then the time is greater than when
the eopy i$ to be a rough draft for discussion purposes only.

Third, the time to accomplish a task is affected by the rate ofjexpen-

diture of resources. If the emphasis is upon rapid completion of the task,
many people might be assigned to work siﬁultanpously. If the emphasis is on
economy, then limited resources. would be made available. For example one
person might be assigned to work on the task duriné idle time.

Fdﬁrth, the time to accomplish a task is dependent upon the various job'
roles required for its accomplishment. Some of the job roles for educational |
projects are subject area instructors or specialists, evaluators, researchers,
statisticians, secretaries, typists, and clerks. The rate of work and the

performance expectations of these job roles must be considered.

Time Estimating Process

The process of time estimation involves both the estimate of the time
required to complete-individual tasks and the time required to complete the
entire project effort. These two different processes are treated separately’

below.

<Ny
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Estimating Task Times: In determining the time required for each task,
a deterministic time or a probabilistic time procedure can be used. In the
latter case, the estimator should consider using multiple estimates: an

optimistic, a most likely, AT pessimistic—times—If he can find a. somewhat

similar- task in a previous project where things went well, he can use the

reported time 2s the optimistic time. Likewise, he can obtain a pessimistic' .
time estimate by finding a similar task where everything went wrong. The
most likely time is the time the task wouid take under normal conditions,
The project manager might want to use Program Evaluation and Review Technique \
(PERT) for both task and total project time estimation. This procedure in-
volves making pessimistic, most likely, and optimistic time estimates and o
inserting them into formulas to obtain an texpected'' time for the completion
of each task and the total project. Regardless of whether three time esti-
mates or a single time estimate are secured, the most likely or expected time
is placed on the work flow diagram above the corresponding tasks.

The time estimates can be made in various kinds of units. The rec-

ommended units are weeks or tenths of weeks. Note that a tenth of a week is

one-half of a day. When making time estimates for the various tasks, one

should select tasks at random rather than following a sequential or left to '
right order of the tasks in the work flow. This helps to avoid biasing an
estimate on the later tasks by considering the time estimates assigned to
earlier project tasks. |
It is highly recommended that the people who will eventually perform
the tasks, or are knowledgeable about the tasks, be involved in deriving

task times. These people are more aware of potential pitfalls and, as a

result of their involvement, are more likely to have some attachment to the

20D
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task in the event they are eventually assigned to it. The project manager
.must be alert to thé tendency of péople to pad time estimates in order to
provide self-protection. Consequently, the actual assignpent of personnel to
each task should not be made.until time estimation has been completed;f‘The
use of potenfial project people should be clearly defined as assistance for
the purpose of time estimation and not be defined as task assignmeht.

Estimating Project Time. When all tasks of a project have an estimated

time for completion, a total or overall project time is computed. There are
a number of methods for obtaining a total project time estimate. One method
is to merely add the times for each task assuhing that all tasks are com-
pleted in a linear sequence one at a time. Few if any projects, however, are
done_as a sequence of tasks one at a time. Therefore, the actualiproject
time will surely be less than this estimate.

A second method is to use the work flow diagram with the task times
placed along the activities of the diagram. Thé task times.alohg all possi-
ble paths through the work flow are added. The most time-qonsuming path

gives a total project time called the critical path time, This time is the

time for the completion of the project if the resources allocated are suffie-
ient to allow indicated parallel activities to be performed simultaneously.

The sum of task times which fall along the longest, or critical, path in

. the work flow diagram is recommended as the best estimate of the total proj-

ect time,

Because of an imposed constraint, such as a school year requirement or
a specific date imposed upon the project manager from outside the project,
the actual total project time may have to be adjusted from the originally

estimated time. The alternatives available to the project manager in solving
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2

this problem are to conduct more activities in parallel, reallocate resources,
obtain additional resources, change the scope or performance specifications
of the project activities, or eliminate some activities.

&

Time Estimation Example

Let us now. look at an example of time estimation. Bridgetown School
Q?s a project to plan the secord semester adult-education program.- One work,
paekage is described as devéloping and reproducing the course cffering and
sign-up form. The previous task of determining the courses to be offered
has been completed. In estimatlng a time for this work package, the project
manager might first seek someone who has designed a similar form and hed it
printed. The time estimates from this previous project would then be used Vo
hel; estimate times, If previous experience could not be obtained, the proj-
ect manager would have to use his best judgment in estimating how long it
would take to write, review and re-write a clear form leteer_of about the
length required to convey the necessary infcrmation about the adult education
program. He would also have to consider the time required for a few people
. to react to the form and the time necessary for typing and prihting the re-
quired number of copies of the final version. The project'maﬁager would then
add these times to obtain a time for the entire work package. This process
of estimating the time for the completion of a work package is illusfrated in
Figure #1,

As was done with this one work package, the project manager and his
staff would make time estimates for all the other work packages or tasks
appearing in the project work flow diagram. These time estimates would then

—

be placed above each task on the work flow. Next, the times along all the

e 23{14
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1) Work Package/Task Description o 4) Summation of Subtask Times
Develop and reproduce the course Subtask A - 2 weeks
offering and sign-up form. ' ‘ _
Subtask B - 2 weceks
2) * List of Subtasks \ Subtask C - 3 weeks
) Subtask A - Write draft ' e . Subtask D - 1 week
Subtask B - Review draft ~ Subtask E - 1 week
Subtask C - Revise draft “ Total Time 9 weeks
' ' ' for Work
Subtask D - Type final draft -+ Package
Subtask E - Print final draft
3) Estimates of Subtask Times (Note: Summation for estimation of work
. package time assumes subtasks will
Subtask E - 1 week be performe® in a linear sequence.
) However, if any of these subtasks
Subtask B - 2 weeks ' are performed in parallel or simuk
. taneously the total time for
Subtask D - 1 week - package completion will be less
than 9 weeks.)
Subtask A - 2 weeks
Subtask C - 3 weeks

Figure #1--Example of Process Sequence for Work Package Time Estimation
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\
5 6
Task AB--3 weeks
Task BC--2 weeks
Task CF--5 weeks
Task FG--6 weeks
Total Project Time ---- 16 weeks

Longest time path through the project work flow diagram or network is A to B to C to F to G.
Therefore, the best estimate of the total project time is this critical path time of 16 weeks.

Figure #2--Example of Project Time Estimation
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possible paths through the work flow would be computed. The. lungest "time
path" would then be labeled the project critical path. The time along that

path would be used as the best estimate of the total project time. This
process of estimating the time for the cbmpletion of the total project effort

is illustrated in Figure #2,

Summary

" It is desirable that time estimates for project tasks be made by people
who are familiar with the activities involved. In making these estimates it
should be assumed that necessary resources will be available for the tasks.

Tasks, however, can be completed faster with a high utilization of skilled

- persons and other resources or completed in a slower time with a low rate of

resource utilization. A "best' task time is one which conserves resources
and yet campletes. the task prior to the need for its end product by a sub-
sequent task. Time estimates should be made in a time unit such as weeks .or

tenths of weeks. Most likely, pessimistic and optimistic time concepts may

" be employed if necessary.

Once time estimates have been made for all project work packages or
tasks, these estimates should be placed on the project work flow diagram.
The time required for completion of the project is then determined by summing
times along various paths through the work flow. The time along the longest

time path, called the critical path, is the time for the completion of the

project.

Read the dinectinns koh Exercise A
an the. §offowing page.

209
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Exercise A

Dinections: This exercise carnies through with the inservice thaining
wonkshop developed Ln the exenrcises in Lesson 3. In this exencise, you
are to make estimates forn the time needed to complete one of the tasks
involued in nunning the workshop based on the information given. Cal-
culate the Likely time for completion 0f this task and éxpress your
answen in tenths of a week.

‘ ' Task 9. Write objectives and script for each program presentation.

This task will involve getting together with the ins;ructors and
drafting the objectives and script for the presentation. it will pro-
bably take one day *for the group to do this, after which time it can be
given to the typist for typing. The group of instructors can then proof-
read the draft and make final corrections in'about one afternoéh.

The superintendent can then review the draft. Assuming you can gep
it to his office in the morning, he has promised to get the draft back
to you with his comments by late thé same day. You can then confer with
the instructors to revise the objectives and submit them to the typist
for final copy and for duplicating them so they can be distributed to éhe
workshop participants. It will take the groﬁp about a day and a half to .

‘ . write the revised version. Parts of the objectives anci stript can be
given to the typist during the last half day of the revising process. It
will take her about one-whole day to type the final copy for duplicatiﬁg.
The actual duplicating can bc'aone in a half a day.

Estimated task time f

Twnn the page and check gour answens.

;313)




g

Module 2 . ' :
Lesson 4 - 4.16

Lesson 4--Time Estimation

Exercise A--Solution

Dinections: Given befow {4 a suggested solution fon Exercise A. Check
yourn nesponse against the answen given.. Yowr answer should be within
one-half day (L.e., one-tenth of a wzek) of the answer given. 1§ you
feel the need fon additional instauction at this point, review the ideas
contained in the Lesson on check one of the options on page 4.19. After
your neview, move on to Exercise B on the next page. 1f you do not
neview, go right on to the next page.

Initial writing of objectives and script. . . . . . 1 day .2 weeks
Typing the initial draft. . . . . . . . .« .« .« .« . 1/2 day .1 weeks
Instructors review of initial draft . . . . . . . . 1/2 day .1 weeks
Superintendent's review of draft, . . . .. .. . . 1day .2 weeks
Instructors' revision of objectives and scrint. . . 1 1/2 day .3 weeks’
Typists' final typing of objectives and script, . . 1 day .2 weeks
Duplicating the final copy. . . . . v e v e+« .. 1/2 day 1 weeks

This appears to total to 1.2 weeks. However, remember that the instruc-
tors' revision of the final copy of the objectives and the final typing
of the objectives overlap by half a day (i.e., .1 weeks). This is
because the objectives and script are being given to her for typing as
they are completed. Therefore, the total for the entire task should be
1.1 weeks. -

&o
Praee
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Lesson 4--Time Estimation

Exercise B

Dinections: Repninted below 48 the §low chant fon the activities involved
in conducting the wonkshor. Printed below each activity {8 an estimate
of the most Likely time .t will take to complete each activity, expressed
Ain tenths of a week.

You are to find the critical path of the project and the
time Length of this path. '

Task 10 y
.6
A, Project Start . _ ~ LEGEND
B. Staff Survey Complete :
C. Retreat Location Complete = Milestone Event
D. Program Plan Complete : :
E. Teaching Assignments Complete > = Activity
F. Participant Selection Complete '
G. Objectives Complete @ ___ .. = Constraints
H

Pre/Post-Tests Complete (Dummy Activity)
Staff Workshop : 7
End Workshop

C_.- —
. L ] -

Turn the page and check your answen.
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Exercise B--Solution

Dinections: Given befow 44 the solutior to Exencise B. Your sofution
should not deviate grom it. Afier you have checked youwr answer, proceed
to the next page. ‘

Finding the critical path.  The critical path is the most time-consuming
path in the project. If you added the times along all possible paths in
the flow chart from "Start" to "End Workshop', you would have found the

longest path to be along Tasks 5, 3, 9, and 4, No other path is as long.

Finding the total time for the project. The total time for the project
7S the total time along the critical path. The total time along the
path of Tasks 5, 3, 9, and 4 is 4.3 weeks., ’

While it is not part of the exercise, you might want to consider how
you would reduce the total time of 4.3 weeks if given only 4 weeks to
complete the project, Would you speed up work rates for some task?
Reduce quality standards for the end-product? Devote less time to some’
task? Or some other solution?
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Directions and Choices Following the Practice Exercise

.. Based upon a self-evaluation of your performance on the two
exercises Lin this Lesson, you have eithenr:

A. acceptably satisfied the objectives of esdtimating time {or
a profect and should now turn to the post-test found on
page 4,20,

B. not satisfied the objectives. 1§ 80, you should select one
on mone of the gollowing counrndes of action.

1.

2,

5.

Study the additional examples beginning on page 4,22 and
Zhen rework Exercises A and B beginning on page 4,15,

Read Chapter 7 of Educational Project Management by
Desmond L. Cook and then rewonk Exercises A and B begin-.
ning on page 4,15,

View the slide-tape presentation again; instructions are
on'page 4.7 . Aftern the presentation, rework Exencises
A and B beginning on page 4.15,

Read the Lesson nawrative beginning on page 4. 8.
Th;m, newonk exercises A and B beginning on page
4.15,

Rework Exencises A and B beginning on page 4.15,
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Post-Test

Dinections: Please take time to carefully answer the multiple choice and
thwe/false questions given below. For the multiple choice questions you
ane to oinele one comnect on best answer (A,B,C on D] and gfor the true and
“ fatse you. ane To indicate the conrect response with the Letter T or F.

Please wiite the fast fowr digits of your Social Security number on the
Line bdgw 40 that The pages can be identified in the event they become
Aeparate . B

1. Why should tasks be selected at random from tasks in the work flow
when making time estimates?

"~ A. To avoid placing a biased estimate < the later taSks
B. To save time during time estimation
C. To allow many people to help in the time estimation process without
refering to the work flow. ' ' T
D. To avoid confusion with the constraints and interdependencies
represented in the work flow.

2. What are the mames of the multiple time estimates used when employing
probabilistic time estimating procedures? “

A. Expected and pessimistic times

B. Expected and most likely times

C. Optimistic and pessimistic times

D. Optimistic, most likely and pessimistic times

3. 'What is the gencrally recomended time unit for individual task

. time estimates?

A. Days

* B, Biweeks and months
C. Weeks and tenths of weeks
D. Hours : '

4. Deteministic time estimates are made for tasks of what type?

A. Repetitive
B. Unique

€. Once-through
D. Uncertain




4,.20a

Module 2
Lesson 4

5. What is meant by process of "time estimation?"

Determining the length of time needed for completion of the project
Adjusting the times required for completing individual tasks

and the total project

Estimating personnel and time required to complete project tasks

. Determining the length of time needed to accomplish individual
project tasks and the total project

oo wr

6. ' Where are the activity or task times normally placed on the work flow '
diagram? e
A. Along the.activities of the diagram
B. Along the milestone events of the diagram
. C. Along the critical paths of the diagram
. D. Along the events of the diagram

7. What is meant by the project critical path?

A. The average time for all project pathways

B. The shortest time consuming path of work flow

C. The longest time consuming path of work flow .

D. The work flow path with the most amount of slack

8. Who should be involved in estimating task times?

A.-Project director and funding agency -
B. Project staff knowledgeable about the’task o !
C. All professional staff in the project '

D. Only project supervisors.

9. What is the basis generally used to determine the total project time?
A. Critical path :
B. All individual task times ' ‘
C. Work flow diagram
D. Milestone_event times {
10, What is the basic project element to which time estimates are assigned?
Critical path
Activity

Event-
Milestone
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Indicate whethen the statements Listed below are true or false by writing a
T on F on the Line. ' ' _ .

11. The time to perform a task in time estimation is a function of
' the nature of the task. |
12. - The most likely or expected time is placed on the work flow
' ' —diagram below the corresponding tasks in time estimation.
13. Probabilistic time estimates are made for tasks w}uch are
Tepetitive. : N,
14, The total project time is based upon the time requi're&fdi‘.; the

orderly accomplishment of key tasks in the project.

15. The>time to accomplish a task is affected by the rate of
expenditure of resources. '

Turwn the page and check yowr answens.
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Directions and Choices Following Lesson Post-Test

Dinections: The conrect answerns to Lesdon 4 posi-test are Listed down
the right mangin. Check your cornzet responses.

™

3

P

Dinections: 1§ you answered fwelue on Less d"uexs/tw;onx

cormnectly, you have not acceptably demunsitrated knowl- Multiple Choice
edge of the time estimation process and should delect — '
one on more of the following courses of action, -, 1. A ‘
1, View the slide-tape presentation by turning .D
to page 4.7 and proceeding. After the pre-
! sentation, turn to the Lesson Quality Con- 3. C
thok Form on page 4.27. ) : '
‘ 4. A
2. Read the Lesson narwative beginning on
page 4.8. Then, tuan to the Lesson Quality 5. D
Contrnol Fornm on page 4.27. :
6. A
, L. 7. C
3. Read Chapter 7 of Educational Project Manage-.
ment by Desmond L. Cook and then furn Lo Lhe 8. B
B Lesson Quabity Control Fonm on page 4.27. ‘ _
’ 9. C

4., Study the additional examples beginning on
page 4,22 and then turn to the Lesson Quality 10. B
Control Fonm on page 4.27.

True/False
5. Rewohk the Lesson post-test and then turn fo —_—
the Lesson Quakity Control Foam on page 4.27. 1. T
14 you answered thirnteen on mone questions correctly, you 12. F
have acceptably demonstrated knowledge of Zime estima-
tion and shoutd now turn to the Lesson Quality Control 13. F
Form on page 4.27. Additional examples -on estimating
time ane found on page 4.22. References for additionak 14. F
neading are Listed on page 4.26. e
15. T
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Lesson 4--Time Estimation .
Additional Example A

T

A éghool district in a southern state decided to" implement @ school
desegregation plan;for its system. The aistrict had been maintaining a
dual school system, one for Negroes énd another for whites. The plan
included such activitie; as building additions to white schools to accom-
modate the increase in enrollment since the Negroes were all to be trans-
ferred to white.sdéhools and the Neéro schools disestablished. - It was
also necessary to bring various local groubs into the plan so they could
be oriented to what would happen, tq\iptegrate the teaching and adminis-
trative staffs, and various.other acf{vities.

Since the school district had no previous éxperience to guide them
in the preparation of a timetable for such a project, it was decided to
use a PERT network to show the flow for the various tasks and to use
" probabilistic time estimates to determine the times involved in the .
implementation of the desegregation plan.

The flow chart for the plan is reproduced on the following page.
'The time esti;;tes are shown in weeks and only the times along the
critical path are given. For each activity, an optimistic, expected,
and Qesgimistic time is shown. -For example, for the activity labeled
"Complete Teacher Preparation Program' the times.given are 18-24-30,
indicating that an optimistic time is 18 weeks, the expected time 1is
24 weeks, and the pessimistic tiﬁe is 30 weeks for completion of the

activity. The total expected time for the project is 87 weeks.

.
2
€ ~

‘.
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Lesson 4--Time Estimation

Additional Example B

The Midville School System is endeavoring to gather information
regarding the attitudes of local citizens towards local issues of concern
to the schools. George Smith, an admihistrator in the school system's
Plannihg-Office has been given tﬁe task of making the survey.

In reviewing the sufveys which had been taken in the past, he
found that previous efforts to gather infbrmaiion by such a survey method
had neglected to establish adequate hypotheses and to give proper cbnsid-'
eration as to why the study is being conducted and how the data is to be
analyzed. He decided to make this part of his-planning’for the survey
project and, once this was done, to draw up his design for collecting
this information, analyzing the data, and reporting it. |

After detemmining the work breakdown structure for his project, he
placed the various tasks into a flow chart and then assigned times to the
various tasks. Since he had previous experience in making sgch surveys,
he was fairly certain as to the time which would be required in carrying
out the tasks. Therefore, he made only one time estimate for each activity.
His flow chart, with the times he assigned (expressed in ‘days) is on the
next page.

After looking at the times which he placed on the chart, he found
that the critical path was along tasks 1, 2, 4, 5, 9, ‘10, 14, 15, 16, 17,
18, 19, 22, 23, 24. The critical path totaled to 61 days. With five
working days per week, this meant that slightly over 12 weeks would be

needed to complete the project.
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Additional Example B ) 3
o . i
O R O42:0 "
\ / | | \
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2 ) / . 4 \\
5 . | : 11 4 3 ' 6 5
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'4 / | .
: \ : : /
3 // / 8 ! 7 /
! . 2/
(&) \ { {
— Bold lines
- show critical
Event Identification : path.
1. Start Project 9. Start Tryout 17. Start Tabulation
2. Complete Objective 10. Start Final Fom 18. Start Statistical Tests
3. Complete Data Paradigm 11. Start Interviewer Selection 19, Complete Tests
4. Complete Hypotheses 12, Complete Administrative Procedures 20. Complete Interpretation
5. Start Item Construction 13. Complete Schedules 21. Complete Tables
6. Start Universe Definition 14. Start Field Interview 22, Complete Charts AL
7. Start Sampling 15. Start Data Coding - 23, Start Narrative 2 3 :
8. Start Sample Selection 16. Complete Follow-up : 4. Complete Narrative s
..y, Chart derived from Desmond L, Cook, Program Evaluation and Review Technique: Applications in Education, &
223 U. S. Office of Education Monograp . 17, Govermment Printing ice, washington, D. C.. 1960,
page 43.

. . .
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Lesson 4--Time Bstimation

Reading References - '
Additional knowledge about the principles and procedures of time
estimation can be obtained by reading;from the references below: :
Archibald, R. D. and R, L. Villoria. Network-Based Management Systems. g

New York: Jchn Wiley and Sons, 1967, Chapter 3 and 4.

Baumgartner, J. S: Pro.‘ectManaenient. ‘Homewood, I11.: RichaxdD. = = =
Irwin, Inc., 1963, Chapter 2, 3, and Appendix B-1. : '

Cook, Desmond L. Educational Prozect Manageinent. Columbus, Ohio:
Charles B, Merrill, , ter 7. . -

Woodgate, H. §. Planning by Network. New York: Brandon Systems Pi'ess,
1967, Chapter § and 6. :
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"Lesson Quality Control Fom

Dinections: Please take time to carefully answer the four questions gdiven
below, Your answers wilf provide valuable information for the revisdon and
{mprovement of this £esson. Feel free to write additional comments or
necommendations on the back of this form., Your nesponses will be kRept
stuietly confidential. Please wnite the Last four digits of your  Sociak
\‘\uw(tg number on the f{ne below 40 that the pages can be Ldentigdied 4in
the event they become separated

Thank you forn your assistance.

t~~
>

4.

Indicate your overall impression of the quality of this lesson.

Excellent Very Good Good Fair Poor

What do you feel is the most positive aspect of this lesson?

What do you feel is the most negative aspect of this lesson?

what would vou suggest to improve this lesson?

Turn the page and proceed
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Termination Instructions

- —— 4o e ® e tetae - s emem s ————

Upon completion of the Lesson Quality Control Foam, you are to:

Tear out and siaple the pages of the Lesson Quality Control Form,
PLace the form in the special envelope provided. .

Mail the envelope to Reseanch for Better Schools, Inc., Swite 1700,
T700 Market Street, Philadefphia, Pennsyfvania 19103. |

' This Lessonon time estimationis now completed. Lesson 5 entitfed
'Resource Estimation and Scheduling" is the next Lesson in the

- dequence; you are advised to Locate the Lesson booklet and scad
the introductory page. .

B

o

[3
~
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Lesson ‘5--Resource Estimation and Scheduling
Introduction to Lesson

This lesson contains the following items. Make sure that each
. item is present before starting to work through the lesson.

Page
: ‘ A. Booklet containing the follon;ring items

Introduction to lesson. . . . . .
Overview and objectives . . . . .
Pretest . . . . ¢« ¢« ¢ v v v v v &
Lesson abstract and content outline

Lesson text . . . .. .. ...
Exercise on resource estimation
Post-test .=, . . . . . . .. .
Additional examples . . . . . .
Reading references. . . . . . .
Lesson Quality Control Form . .

© o e o o s s e o
vrLrvtuitcTTit i
PR

B. Set of Color Slides entitled '"Module 2--Basic Principles and Techniques
of Project Management, Lesson 5--Resource Estimation and Schedull g."

C. Cassette Tape entitled "Module 2--Basic Principles and Techniques of
Project Management, Lesson 5--Resource Estimation and Scheduling.'

EQUIPMENT NEEDED. The following equipment will be required for this
lesson and you are advised to arrange for their use: -

‘cassette tape recorder -
carousel slide projector
projection screen

. small ruler or straight edge ’

TIME REQUIRED. The tape-slide presentation runs approximately 12
the exercise takes approximately 30 minutes, and about 50 minutes is
needed to complete the entire lesson.
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Lesson 5--Resource Estimation and Scheduling
Overview and Objectives - 4

OVERVIEW \ |

Up to this point in the lesson sequence, you have been exposed to
steps in the planning phase which focused upon objectives setting, work
delineation, the sequéﬁcing of tasks, and deriving estimates of the time to
do each task and the total project. The suc#éssful completion.bf any
project deﬁends on the amount and type of resources made available to the
effort and/or requested to‘support the various project tasks. This lesson
introduces you to the concept of resource estimation or determination. It
is the last step prior to establishing the budget or cost estimate for the
project which is the subject of the lesson following this one.
OBJECTIVES

Upon' completing this lesson, the student should be able to establish
for a given project the types and amounts of resources (personnel materials,
services, travel, comunications, and so on) needed to comﬂlete the pro-
posed scope of work. The specific objectives of the lesson are as follows:

1. The student should be able to estimate the resources necessary
for accomplishment of each given task by detailing the resources under a
list of specialized headings. .

2. The student should be able to construct or create a task-event
calendar giﬁen: (a) a project or task start date, (b) work flow diagram,
(c) estimated task times, and (d) overall project time.

3. The student would be able to combine the given task resources
with a project task-event calendar using nominal or color coding for given

resource items.
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4. The student should be able to adjust the tasks which have an

associated slack so as to achieve a uniform rate or level of resource
utilization given: (a) a project task-event-resource calendar, and

(b) a work flow chart.
5. The student should be able to establish a resource commonality

table to exclude common resource items from the list of resources included

on a given calendar. ,
The student should be able to calculate or establish the lead

6.
time required for the acquisitions of each type of needed resource.

Complete the pr
page.

S N———

etest on the following

i
i{

/!
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'\\ Lesson 5--Resource EStﬁh@tion S

€ -:. ] . .." . \\ . -

Ao K \ Pretest - 3 \
o \ | o ‘

\ : CN S .

i L R

Yy . 3

- -

Dinections: PlLease take time to carefully answer the multiple choice
and twe/false questions given below. Fon the multiple choice questions
you are to cingle one:correct on best answen (A,B,C on:D), and for the
twe and false you are. to indicate the comrect respons&with the fetier

Ton F. - . ‘ .
. Please wiite the fast foun digits of your Social Se.aud/ty._r{'wpbm on the * - | &
i ; Line below 40 thaft the pages can be identified 4in the event they be-
' come separated st . . : . Y

1. Resource estimation is concerned with what action or activity? . . . "

A. Detemining the type and quantity of resources needed for each
project task and the- total project

B, Estimating the lead time for project resources

C. Estimating the cost to the organization for project space,
facilities, and resources :

D. Developing schedules for resource utilization

2. What purpose can resource estimation serve in the project definition
process? o

A. Examine the resources reqxii-red for the completion of individual R
: tasks . B
B. Specify calendar dates for the acquisition of project equipment '
and other resources
C. Translate plan into a time -table Sy,
D. Determine what resources are important to the project g

' ‘ 3. What is generally considered to be the most expensive project resource?

A. Equipment
B. Facilities _
C. Computer services
D. Personnel

4., What is the common denominator to which all resource items are
converted for purposes of control?

A. Personnel codes
B. Dollars

C. Man hours

D. Calendar dates
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5. Scheduling or the translation of the progect plan 1nto a time-table
is done for what purpose?

A. To allocate resources to the various tasks over time

B. To identify the limits and constraints important to the project

C. To insure the successful completion of the proiect

D. To show specific calendar dates for the start and completion
of work

6. What 1mportant criteria are generally considered while maintaining -
« application of resources 1n developing the project schedule?

A. Completing the project in the maximum time with minimum cést

B. Completing the project to the maximum satisfaction of higher
authorities

C. Completing the project within minimum time and cost with maximum
performance

D. Completing the project within ideal schedule with limited ‘constraints

7. Which one of the following, generally makes the process of project
scheduling somewhat difficult?

A. 12 months academic yea.

B, More pgysonnecl available for short term employment
C. More *of camputers

D. Lack of necessary resources

8. What purpose can a Gantt or bar chart serve in the resource
' estimation process?

To visualize resources related to a few important tasks

To present the task resource schedule

To visualize the distribution of tasks and all resources over time
To visualize resources related to project milestones

COw >

Indicate whether the statements Listed below are thue on false by wmctang
a T or Fon the Line.

9. The project schedule places an emphasis upon the start and
end of each activity.

10. The sequence of activities 1y1ng on the critical path of
— work flow should be indicated on the Gantt chart.

11. ' The degree of planning and control applied to each type of
resource depends upon its size.

12, The bar graph helps to visualize the effect of task rescheduling
upon the resource usage rate.

Q 233
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" 13. Resource estimating and scheduling involve ) §chéduling the
: project tasks with school system wrhng dates.

14, Resource est_iméting and scheduling involve reducing the project
Tesource needs by rescheduling tasks.

Tuw the page and check yowr andwers.
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Lesson 5--Resource Estimation and Scheduling

Directions Following Lesson Pretest

Dinections: The comrnect answers to Lesson 5 pretest are Listed down the
night marngin; the Left cofumn 44 for the §inst page of the pretest, the
night column 48 pon the second page. Check your correct responsed.

!

Directions: 1§ you answered efeven or Lesd ‘
quedtions correctly, you have not accepiably _
demonstrhated knowledge of the resowrce esLd- Multiple Choice :
maiion process and should nead the Resson ,
absthact and content outline beginning on 1. A
page 5.7. Then begin the content presen- :
tation by turning Zo the instructions on 2. A
page 5.10.
3.D
: 1§ you answered twefve or mohre .
questions comnectly, you have acceptably -4, B
demonsthated knowledge of the resowrce
estimation process and should nead the 5.D
Lesson abstract and content outline on .
page 5.7. Then, 4if you desine to skip r 6. C
the content presentation, you may do '
40 by proceeding directly to the practice 7. D
exencise beginning on page 5.20. 1§ you
do desine to view the content presentation , 8..C
turn to the imstructions on page 5.10.
True/False
9. T
10. T
11. F .
12, T
13. F
14, T
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Lesson 5--Resource Estimation and Scheduling
Lesson Abstract and Content Outline
ABSTRACT
Resource estimation is the process of determining the various types

or categories of resources needed to accomplish the various tasks or
| activities in the project. Resources are generally of four.types--per-
‘ sornel, equipment and materials, services, and travel. Effective project
management requirés that the resources be allocated in such a manner to
provide for a smooth flow of work. The uée of modified bar charts pro-
vides a convenient way of not only determining resources needs for a par- -
ticular task but also provides a means for efficient allocation. The
process of project scheduling is highly .related to the careful determmina-
tion of resource needs and their proper allocation among the tasks dtiring
the course of the project.
f,_ka CONTENT OUTLINE
. A. Resource requirements fér a project are e detemined by establishing the

personnel, equipment, materials and services, and travel needed for

each of the project tasks.

B. PrOJect management deals with the complex problem of allocating, moni-
' toring, and controlling various combinations of the resources to

' achieve the project goal.

C. Some considerations in the estimation and allocation of project
resources are:

1. Manpower or personnel problems are a major area of concern,

a. Most expensive

b. Requirss time to acquire and train

Cc. Trade-off exists between manpower and labor saving equlpment

d. Trade-off exists between rate of manpower usage and project
time ,

e. Shortage of excessive manpower level can cause difficulties
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2. Questions which focus upon the level of performance required
as compared to the cost associated with securing the desired
level of performance. '

3. ‘The possibility of shared usc of cquipment and materials.by a
number of the. tasks.

D. Scheduling is the process of allocating resources to the various
tasks over time in order to insure calendar dates will be maintained.

1. Scheduling involves a translation of the plan into a timetable
. identifying the start and completion time for each task. ' "

2. Scheduling must consider constraints such as availability of
people; the nine-month school year; and local, state, and
federal guidelines. : |

3. A schedule is deemed best when it provides for completing the
project with specified criteria. Some criteria are as follows:

a. Minimm time
b. Minimun cost
¢. Maximm performance

'4. The most typical case is a need to schedule with limited resources
rather than with maximum resources.

5. A bar or Gantt chart is a visual schedule plan where limited
resources are allocated to the tasks.

6. A task-event-resource calendar is a modified Gantt chart which
allows for several accomplishemnts.

a. Tasks are scheduled in time.
b. Resources to support each task are indicated using a code.
c. FExamination of resources needed over time (by counting '
resource items to be used each week) indicates the lergest ‘
amount of each resource item required for each week of the
project.
d. Adjustments of tasks in time allows for most efficient use
of resources where tasks share common resources.
e. The efficient use of manpower is accomplished by shifting
some tasks in time to permit a singlé skilled person to work
on a number of tasks or to perform in more than one job role.
This process is referred to as manpower or resource leveling.

. 7. Resource codes are used to permit the resource planner to utilize
manpower leveiing and to integrate or dovetail personnel, equip-
ment and materials.

Q37
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8. Resource codes can be a color code, mumber code, letter éode,
or any cambination of these. :

14

Turn the page for content presentation
Lnstrhuctions ,
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Lesson 5--Resource Estimation and Scheduling

Instructions

1. Set up the neconder, profectorn, and screen.

| .1 2. Place the carousel slide tray onto the projector and advance the tray
} to the slide marnked Module 2--Basic Principles and Techniques of
Project Management, Lesson 5--Resource Estimation and Schedubing.”

3. Place the cassette tape Labelfed "Modufe 2--Basic Principles and Tech-

nizueé of Project Management, Lesson 5--Resource Estimation and
Scheduting” into the necorder and rewind Zo the newind siop.

3. Stant the neﬁonden and advance the slides with the "change ¢one.”
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Lesson 5--Resource Estimation and Scheduling 5.

Lesson Text | '_

Introduction
The next step after time estimation in the project planning process is the

: . v

#

cambined operation of resource estimation and scheduling. - .

. " Resource _estimation is the determination of the ‘type and quantity of re-
sources needed for the entire project by examining the resource needs of each .

Ko ok -

‘task or work package outlined in the WBS. Resources in this context is considemd._f;

5
which is expressible in physical fomm. y e

to mean manpower, .equipment, materials, specialized services or any other commodity

¥

The utilization of resources. has considefable influence upon project per- .-
formance standards, the reformulation of plans, the estimation of activity times, |
the establishment of schedules, and the monitoring of project progress. |
Consequently, substantial management effort is often spent in determining re-

sources and monitoring or controlling their use to achieve the project goai.

Nature of Resources

Resource estimation is a very important activity, because the amount and

‘ variety of resources purchased with project money may be very great. The basic
unit of project operational control is money. Consequently, all of the physical
Or manpower resources are eventually expressed as dollar amounts in the budget
and resource control documents. It is still necessary, however, to talk about
the resources themselves.

Manpower is often the most expensive project resource. In addition, it is
a notoriously inflexible resource due to the time required to recruit and train

personnel. Manpower expenses can often be reduced by using labor-saving equip-

ment. such as computers, automatic typewriters, and reporducing machines.

240 |
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Project time can often be shortened by increasing the manpower utilization

.rate, but much higner project costs are likely in this case. I1f, nowever, too
much manpower is used, there is the likelihood of idle time.
Because of the expense involved, it is necessary to plan project work in

a manner which keeps all personnel in cdnt_inuous, profitable activity. If too

little manpower is made available, work may be delayed. A manpower shortage - .
not mly\%‘auses delay, but it can also withhpld inputv to subsequent operations
which may {iaave an a&equate‘_work force. The result is idle time and increased
cost. Careful manpower resource planning is necessary in order to avoid these

manpower problems.

Resource Planning .

-

The primary questions that must be answered in project resource planning
are: What? Héw much? When? and What are the- alternatives? Before these
questions can be answered it is necessary to review the performance level required
for each task, as specified in the project definition or work breakdown structure.
The first step in resource estimation is to examine the resources required
for the completion of the individual tasks described in the project definition. l
Once the required résource‘s for each task have been estimated, the resources ‘
must be scheduled. This linking of resources to the project schedule can be
accomplished by indibating the assignment of resources to tasks directly on the

project work flow diagram.

Definition of Scheduling

Scheduling is the translation of the proposed plan into a timetable showing
the specific calendar dates for the start and completion of work. The project

schedule places an emphasis upon the p)cheduled start and end of each activity
- Py

11
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and of the total project. Certain constraints can make the process of'scheduling
somewhat difficult or lead toja less than ideéal schedule. Common constraints
include the 9- to 10-month academic year, lack of necessarv resources, and the
limited.availability of personnel for shart—ternienployment.

Possible criteria ‘o consider in developihg a schedule include completing
the project within minimm time and cost with maximm performance while main-
taining an even flow of resources. Due to limited resources or to schedule
constraints, it may be necessary to adjust the initial work plan; Although
the general configuration of the network may be changed, the planned sequence
of work is usually not altered. The project manager must create the best
schedule he can within existing constraints. He often must rely on his knowledge

and experience regardihg the accomplishment of specific tasks in order to

create a realistic or feasible project schedule.

Task-Resource Schedule

Gantt or bar charts are often used to visualize the distribution of tasks

and resources over time. Such charts, or task-resource schedules, can serve as

the basic working tool for resource allocation and scheduling. In constructing
such charts, the vertical axis is usually divided into spaces that represent

the tasks which comprise the project, and the horizontal axis is used to re- -
present time. The resources assigned to the tasks are visually represented within
the task blocks. The tasks are first placed on a Gantt chart in the initially
planned order. The sequence of activities lying on the critical path of the

work flow should be indicated on the chart in order to provide a basis for using

the free or slack time present on other pathways in order to obtain an even
flow of resources.
After the schedule of tasks is represented on the Gantt chart, a shopping

list of resources is created for each task. Such lists usually have the

242
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following resource headings--
o skilled manpower,
o contracted services,
o facilities,
o equipment, ,
o materials and supplies. | | . '

-\, In order to effectively schedule resources using the task-resource chart, the
N\

task blocks within the chart need to indicate the various resource needs of

each Y\ask This can be accomplished by using some type of code. The code might

con51st \of nunbers, letters, colors, or some combination of these. The choice

of a code 1s limited only by the individual perfonnlng the resource estimating
and schedulmg. Such a chart with resources for each task coded is somtmes

termed a task-event-resource calendar. The quantity of each resource needed

during each time period can be determined by summing vertically across tasks
for each resource type. |
In addition to illustrating manpower needs, the task-event-resqurce-calendar
is frequently coded for eqﬁipment, facilities and supplies. Note in Figure #1
that the color strips cover only the period of ‘time during which the resource
item is needed. For example, if Task C is to prepare a visual illustration and .
the graphic art is to be photographed, then only one week of time during the
task requires a camera, and a different week of time requires the orange-coded

artist materials.

Resource -Schedule Optimization

After the resources have been specified for each task, it is often advisable

to alter the task schedule in order to reduce the amount of the various

required resources. The objective is to share common resources among

e | - 13
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TASK A

TASK B

TASK C

a1

H
R R R
4
1 2 3 4 5 6
Resource Codes

vy \
A A A'A'A'A'AvA Artist/!llustrator
R writer
LATLUAENRY Researcher
MMW Consuitant

LRI
AIERRARRIARR A

Art Supplies
Camera

45

Figure #1--Task-Resource Chart Illustrating Resource Coding and Scheduling
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. several tasks whenever possible, and to limit the amount of idle time for
particular resources. The degree of pléhning and control applied to each type
of resource. depends, however, upon its relati\(e inportance. The effort and
expense involved in some instance may no. be worth the cost. |
‘ . An important consideration in scheduling manpower needs is, that with smaller
projects, a single person may be required to fill several manpower needs. For . :
example, a project secretary may also be able to serve the statistician role
if' the tasks can be scheduled so ‘that both roles, or needs, do nbt have to be
served simultaneously. If, however, the overlapping tasks cannot be shifted
-in time, it may still be possible to use a single skilled person by contracting
for additional services to cover one of the positions during the time of the
. overlap."
! This process of determining resources requirements iy summing vertically over
"the tasks, counting the high usuage times of each resource item and smoothing

the count by rescheduling tasks is called resource leveling. The task-event

resource calendar depicts resource item need over the time range of the project
and helps to visualize the effect of task rescheduling upon the resource usage

rate.

?

Resource Suimarization

When all resource items have been leveled to an efficient rate of resource
use, the planner prepares a project-wide shopping list of resource needs. This
list, sometimes referred to as a resource commonality table, contains colum

" headings for resource 'item descriptions, quantity needed (as determined after
leveling), amount of lead time needed before the time is to be used, and the
date for ordering the item. The lead time for each item is determined by

examining catalogs, interviewing purchasing agents, and recalling past

experiences. < 4 6
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Resource estimating and scheduling involves the following activities.
1. Detemining the resources needed for each of the tasks.

2. Determmining the resource needs for each time period or week of the
" project.

3. Leveling the project resource needs by rescheduling tasks.
: ¢
4, Scheduling the project tasks with calendar dates.

: . 5. Developing a total project shopping list of resource needs.

Tww to page 5.20 and read the directions

dorn Exencise A.
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Lesson 5--twsource Estimation and Scheduling

.Exercise A

Dinections: This exercise utilizes the Metropolitan Schood District
as a setting and deals with a §ollow-up effort Lo the inservice Behavioral
E Objectives wonrkshop., Read carefully the general situation and the addi-

tional infoumation. Then follow the subsequent directions on page 5.22.

. ‘ General Situation

A state educational official present at the workshop requested the

school to submit a project proposal to modify the instructional materials
used in the workshop and to prepare a script/visual prototype set of
materials for use throughout the state, The propcsal is in the process
of being deveioped. The project is presently scheduled to take place
between September 1, 19XX and November 5, 19XX based upon preliminary
time estimates secured from the project planning staff.
‘Selected portions of the total prdposal developed so far have been
worked out and these are presented as follows:
A. Tasks, titles, descriptions, and time estimates
1. Task P: Preparé Visual Materials--six weeks
' ’ Prepare visual materials which relate to instructional lessons
one through five. Illustrate each concept of the lessons with
. a 2 x 2 slide such that there exists at least two slides per -
minute of presentation and that each slide will be photographed
in color from a professional illustration. The lettering on
the visuals will be typewritten. Each illustration will also
have a typewritten explanation of the setting, the impression
to be conveyed, the length of time for exhibiting, and the con-
cept naue. Visitation will be made to the state department from
time to time for their reactions.
2. Task Q: Rewrite Lesson 5--eight weeks
Rewrite Lesson 5 such that the lesson flows easier from concept

and so that all comments and information from the Metropolitan
Retreat tryout are incorporated into the lesson. The time length

ERIC | 249
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of the lesson is not to exceed 60 minutes. A 40 minute lesson
exercise dealing with statistical analysis and measurements for
educational behavior objectives will be developed. The lesson
script and exercise are to be typed as final copy. Travel will
be made to the state department for review of materials and .
recommendations for changes. a

3. Task R: Type ‘lessons one through four--three weeks. Type the

final copy of lessons one through four. -
3

4, Task S: Print Final Report--four weeks. Produce 20 copies ‘of . .
the final report by commercial printer. . :

B. Suggested work flow for the four tasks.

@ Prepare Visual Materials
6 weeks

. @ | Rewrite Lesson Five S Print Final Report - >@
-8 weeks \ 4 weeks

@ Type Lessons 1 through 4
3 weeks )

C. Time and Ménpower Estimation for Tasks and Subtasks:

Task | Time .| Work Description " Resource Code | Time Needed
p 6 [1lustrations--Art Work I1lustrator - ILL | 3 weeks *
wecks | ‘Slides--Camera Work - I11lustrator ILL | 2 weeks
’ Art Description-Writing| Illustrator ILL | 1 week - :
Visuals--Typing Typist SEC | 4 weeks : ‘
Q 8 Lesson 4--Rewriting Subject Specialist | SAS | 8 weeks '
weeks | Iixercises--Writing Statisticien STA | 5 weeks
Statistical Tallies--
Typing Typist SEC | 1 week
Drafts and Final Copy
Typing Typist SEC | 6 weeks
R 3 Lesson 1-4--Typing Typist SEC | 3 weeks
weeks
S 4 Final Report Printing [Contracted PS | -----
weeks Services]
Turn the paqe.

<19
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Lesson 5--Resource Estimation and Scheduling

Exercise A, continued

T

Dinections: Using the setting and information presented, you are to
accomplish two activities in order to complete the exercise.

1. Using the partially completed task-event-resouwrce calendar

(Worbsheet One) presented on page 5.23 as a model, you are

' to place the three £afWs--P, R, and S--on the calendar and

. - Atate the nesounce items required by the fask description
and noted in the time-manpower esiimation table. You are %o

adjust the tasks back and forth 4in time 80 as to minimize -
the nesowrces required to suppornt the tasks using a manpower

on nesounce Leveling idea,

Aften you have completed the above step, turn to page 5.24 and compare
yowr solution to the one provided thenre. _ , '

2, . Aften checking youwr answer to Worksheet One, turn Zo pagém-‘S.ZS
B and complete Worksheet Two according te the insthuetions. .

Q 2‘)‘)




Lesson 5--Resource Estimation and Scheduling
e Exercise A--Worksheet One
Task-Event-Resource Calendar Form
| 1] 1 1 1
! I l
P | | . 1 I
| | "
| I
--------------- subject specialist------=-===z=2zz b
N it L L R typist------==-=n---- | -
Q || = memeemeeee--- typewriter----~--- -—-— by
s mmemeeae- statistician-----~---- I..
—————————— typewriter-----------
| |T | |
R | | | | |
| | |
| | |
| | |
| L 1
WEEK. 2 13 | 4 s | 6| 7 0 | 1! 12
MONTH SEPTEMBER OCTORER NOVEMBER
S
Q
@ [

S UOSS9]

Z 9Tnpow

€Z°S
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Lesson 5--Resource Estimation and Scheduling Y g _
R ®
Exercise A--Worksheet One--Solution - § £
. N (D s
: " Task-Event-Resource Calendar Form , b
o [ A N R ettty illustrator---=----------- |
-~-=--art supplies------- |
L e EEEEES typist-------------
----------typewriter----------- |
. mmem-- camera-------
l ] |
S - L L
1 [ subject specialist=------=-------- > Lo
................. typist--- .
: Q || eemeesmeee-a- typewriter------------ -
I N R statistician----------
R I ettt eiate typewriter-----------
| N |
L ' ' '
|_ . | I
. R ----secretary-------
. typewriter------ | |
! l .
) ' I
| Printing
S I Final
: | Report |
| " Y
| ] ) _ l
P i o o
WEK 1 2 [ 3 1 s | & | 7 8 .| 9 J 10! 1| i2 o
' MONTH SEPTENBER QCTOBRE™ | NOVEMBER- -
| ro—
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Lesson 5--Resource Estimation and Scheduling
Exercise A--Worksheet Two

Dinections: Using the' information from the general sétting, the selected
information, and your solution §rom Worksheet One, create on complete the
shopping £ist of needed nesources (commonality table) using this worksheet.

After completing the worksheet, tuan to 5.26 and check your
andwerns against the solutions presented.

Resource Commonality Table

" ;\}éne ‘ Resource -Type Code " Quantity

1

Turn the page aften completing the
worksheet,
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« Lesson 5--ResourceiE§timation and Scheduling
E&erciée A--Worksheet Two--Solution

‘the notes provided to help nesofve any discrepancied: in your answer.

Dinections: Compane your solution to the one presented befow. Study

Study again the tash deseriptions-plus solution to Wonksheet One as
needed %o help gain an understanding of the answer.

Resource Commonality Table

¥

Line No. - - Resource Item Céde Quantity
1 Project Manager : M ' 1
2 Statistician | STA S
3 Secretary/typist -~ SEC 2
4 - I1lustrator . ILL 1
"5 Subject Ares Specialist sas | 71
6 Typewriter . TWR 3
7 _Artist Supplies ' AS 1 set
k 8 - 35 mm Camera S . " CAM _ Hi
9 | Printing Services PS - 20 copies

Notes regarding solution:

1. You may not have listed the project manager but he must eventually
be considered in resource estimation even though not directly
involved in the four tasks identified.

2. If you left out the equipment, then you need to think through the
task descriptions and the task calendar since these items are needed
to do the work.

3, If you listed only one typewriter, you have to consider that tasks
overlap and that each typist will have access to a typewriter. In
the next lesson, we will deal with the trade-offs in buying or rent-
ing of the typewriters. ‘

Go_on to the next page.|

<58
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Lesson 5--Resource Estimation and Scheduling

Directions and Choices Following the Practice Exercises

BaAed upon the &self-evaluation of. yowL pe)cﬁonmance on the exvtcue,
you haue uthejt

A. acceptably satisfdied the objeouue 06 estimating profect
nesounce hequirements and schedule development. VYou should
now twwn to the post-test found on page 5.28.

Additional examples on nresowrce estimation are found beginning
on page 5.30. References for additional reading are Listed
on page 5.35. ’

B. not satisfdied the objective, and should sélect one or more
04 the following courses of action.

1. 1§ your worksheets wene correct except 6011. the minor
details, then either:

" a. Study the additional examples beginning on page
5.30, ‘and then rework exencise A on page 5.20.

b. Read Chapter Eight of Educational Project Management
by Desmond L. Cook, and tnen rewoik exercese A on
page 5.20.

c. Rework exencise A on page 5.20. !
2. 1§ your wonksheets were generally incorrect, then elthen:
a. View the sfide-tape p&eAentauoh; instructions are
on page 5.10. After the presentation, rewgrk exercise
A on page 5.120. : .

b. Read the Lesson nwunative beginning on page 5.11 and
then newonrk -exencise A on page 5.20,
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Lesson 5--Resource Estimation B LN\

Post-Test

Dinections: Please take time to carefully answer the multiple choice and
. twe/false questions given below. For the multiple choice questions
you are to circle one correct on best answer (A,B,C or D) and forn the
. we and §alse you are to {indicate the correct redponse with Lettenr

‘ Please wiite the Last four digits of your Socdial Security number on the '_ :
Line below S0 tha¥ The pages can be identified in the event they become
separated . : - .

-

v

1. - What is the common denominator to which all resource items are converted
' for purposes of control? ~ :

A. Personnel codes S
B. Dollars
C. Man hours

. D..Calendar dates

2. What is generally cansidered to be the most expensive project resource?

A. Equipment

B. Facilities

C. Computer services , v
D. Personnel

3. What purpose can resource estimation serve in the project definition .
! proces s? ’ -

\e

A. Examine the resources required for the completion of individual

tasks ,
. _ . B. Specify calendar dates for the acquisition of project equipment - .
and other resources " - ’
C. Translate plan into a time-table

D. Determine what resources aré important to the projéct
4. Resource estimation is concerned with what action or activity?

\ * A. Determining the type and quantity of resources needed for each
! project task and the total project
B. Estimating the lead time for project resources
\ C. Estimating the cost to the organization for project space, facilities
and resources
D. Developing schedules for resource utilization

258
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5. . Which one of the following, generally makes the process of project

. gows

scheduling somewhat d1fficu1t?

“A. 12 moriths academlc -year

B, More personnel available for short term;employment
C. More use of computers _ .
D. Lack of necessary resources '

What purpose can a Gantt or bar chart serve in the resource estlmation
process?

A. To visualize resources related to a few important tasks

B. To present the task resource schedule -

C. To visualize the distribution of tasks and all resources over time
D. To visualize resources reiated to project milestones

What important criteria are gencrally considered while maintaining
application of resources in developing the project ‘schedule?

A. Completing the project in the maximum time with minimm cost

B. Completing the project to the maximum satlsfactlon of higher -
authorities

C. Completing the project within minimum time and cost with maximum _-
performance

D. Completing .the project within ideal schedule with limited constraints

Scheduling or the translation of the project plan into a time-table

" is done for what purpose?’

To allocate resources to the various tasks over time

To identify the limits and constraints 1mportant to the project

To insure the successful completion of the project

To show,specific calendar dates for the start and completion of work

T

Indicate whethen the statements Listed beﬂow are true on false by wiuiting -
a T or F on the Line.

10.

11.

12,

The sequence of activities lying on the cr1t1cal path of work flow
should be indicated on the Gantt chart.

The degree of planning and control applied to each type of resource
depends upon its size. I

The project schedule places an emphasis upon the start and endu ./
of each activity.

Resource estimating and scheduling involve scheduling the project
~ tasks with school system working dates.

259
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13, ___ Resource estimating and scheduling involve reducmg the project
‘ T resource needs by rescheduling tasks. '
14. The bar graph helps to visualize the effect of task reschedulmg
~upon _ the resource usage rate.
. Twwn the page and check your answerd,

261
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Lesson 5--Resource Ec. ation and Schedtilinq ‘

Directions and Choices Fullowing Lesgon Post-Test

| Dinections: The conrect answers io Lesson 5 post-tesi are Listed doun
the night manrgin. Check your cornrect redponses. - \

Dinections: 1§.you answered efeven or Less quesiions Multiple Choice

conrectly, you have noi acceptably demonstrated knowf-
edge of the nesource estimation process and should 1. B
select one on mone of the following cowrses 0f action. 2 D
1.5 View the slide-tape presentation by turning ‘
to page 5.10 and proceeding. After the pre- 3. A
sentation, tuwn to the Lesson Quality Control - 4. A

Form on page 5.36.

2. Read the Lesson riarative beginning on 5.D
page 5.11 and then turn to the Lesson
Quatity Controd Tuam on page 5.36. 6. C

, g 7. C
3. Read Chapten Eight of Educational Project Man- 8
agement by Desmond L. Cook and Zhen twin Lo the - - D
Lesson Quality Control Fonm o 5,36.
esdon y Controt Fokm on page True/False
4, Study the additional examples beginning on page 9. T
5.30, and then turn to the Lesson Quality Con- .
S P thol Form on page 5.36 :
| 10, F
5. Reawork the Lesson post-test and Lhien 1rn Lo 1
the Lesson Quality Controf Foam on pay. 5.36. - T
Dinections: 1§ you answered twelve or more questions _ 12, F
conrectly, you have acceptably demonstrated knowledge 1
of the nesounce estimation process and should now 3. T
tunn to the Lesson Quality Contnol Form on page 5.36
Add4tional examples on resource estimation are found 14. T
S

beginning on page 5.30. References for additional
neading are Listed on page 5.35.

L
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Lesson 5--Resource Estimation and Schcﬂ‘ling
Additional Example A

The determination of resource needs and requirements can be carried
out by several different operations. The lesson content presentq& one
apprbach to the problem--that of using the bar chart or Gantt -chart as

. | .~ the basic vehiclle. Regardless of the procedure, the objective is to
. secure some type of estimate of the types and amounts of resources needed
to do the individual tasks and the total project. An alternative approach
based upon using the ﬁetwork or arrow diagram work flow is presented
below and in the illustration accompaﬁying this example.
) In this situation, an administrator was interested in securing some
reactions of his staff to the problem of student parking at school. A
’ ‘ decision was made to utilize survey techniques which involved the prepa-
ration of a questionnairefﬁduplicating it, and then distributing it to
the staff. A sample had to be established for trying out the questionnaire
and a sample for final data collection established. Analysis and repor -
ing of the data were the final steps.
The accompanying illustration provides a summary.network for this
' ' project with events being numbered._ Below the diagram, the administrator
made up a form tor estimating the number of hours that would pe needed
from the resources available to him. In addition to his own time (PO),
he had the use of a research associate (RA), his sccretary (SEC), and
the services of a keypuncher (KP) in the departmentt

It can be observed in this form that not only can the amount

type of resource needed for cach activity be determined by running across

252
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the table horizontally but that the total amount of time to be contri-
buted by each person éould be obtaihed'b§ summing the colums. A last
step in the process was to multiply the number of hours by the hourly
rate in order to arrive at a quick cost figure.

The table presented here shows only the personnel resources. It
could be expanded or a separate table created to show other types of
resources such as'matefials, equipment, travel, and related resource

types and quantities.
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Additional Example A--Illustration S&

: . U2 8]
Event Activity te Estimated Hours u Bigg Dollar
P -S Description Weeks P.D. | RAA. ] Sec. [ K.P. P.D. [R. c. | K.P. Total .
01-02 | Design Quest. 2.0 10 2 $10.00 $2.00 $104.00
02-03 | Tryout Quest. Dupl. 1.0 4 2.00 8.00
02-12 | Arr. Key Punch 1.0 1 10.00 10.00
03-04 | Tryout Quest. 2.0 10 $5.00 50.00
04-05 | Final Form Dupl. 1.0 8 2.00 16.00
05-06 | A 'min. Quest. 5.0 20 . 5.00 100,00
06-07 | Key Punch 1.0 8 $2.50 20.00
87-08 | Data Analysis 4.0 4 20 10.00 | 5.00 140.00
08-09 | Summarize Data 1.0 4 10.09 40.00
09-10 | Prep. Final Renort 4.0 10 - 10 20 10.00 { 5.00f 2.00 190.00
12-06 | Hire Key Punch 0.4 1 10.900 10,00
02-13 | Design Data Analysis 3.0 15 10.00 150.00

13-06 | Dummy 0.0 -- N - .- .- .-

01-14 | Design Sample 1.0 4 10.00 40.00
14-03 | Select Tryout Sample 0.6 5 5.00 25.00

14-05 | Select Final Sample 1.0 10 5.00 50.00 o

1 (¥

| TOTAL 49 75 34 8 $953.001 ™

Do
op
Ui

Canad
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Lesson 5--Resource Estimation and Scheduling

Additional Example B

It is'generally recognized that personnei and/or anpower is the
most costly item in the overall project budget. For this reason, many
agencies which provide project support require a fair degree of detail

with regard to the persomnel requested to support the propésed scupe

- of work. This request is usually met by the project proposer creating

a project manning table. Such a table is presented on the next page.

The table presents the estimated manpower needed for an effort
very similar to the one undertaken to produce these tfaining materials.
Four phases were viewed for the project effort as noted. Estimatés were
made of the amount and type of personnel resources needed to accomplish
each of the phases. It may be noted that some persons were to be used
only in selected phaées while others were to be carried over the four
phases. The total number of man days was calculated and then converted
to a percentage of the persons total working time.- Thus, the project
director will be on the project only about one-quarter of his available
time. It indicates that he will be doing other things during the life
history of the project, such as teaching classes, meeting with students,
and perhaps even running another project. In the case of the graduate
assistants, the maximum percent of time they can have ié fifty percent.
Working within this constraint requires careful thought as to where they
will be most needed during the course of the project.

Expression of personnel neeas in terms.of man days is a common
procedure and prospective project managers should be aware of this form

of request.
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Additional Example B--Project Manning Table

Persomnel Requircuent éﬁgizsis Conceg;::iization gﬁzign De;g;gzment Total § *
Project Director 8 5 5 30 48 24
Associate Project Director 33 22 22 121 148 160
Advisory Cdmmittee/Sﬁecialists

,.Instructional System 5 5 10 S
. Instructional Media 5 5 10 5
. Evaluation 5 2 3 10 5
Consultants
. Project Management 2 2 4 2
. Local School District 2 2 4 2
Technical Support
. Secretarial-Clerical 33 22 22 121 198 100
. Media Specialist--Graphic Artist 11 11 16 38 19
. Graduate Research Assistant
(Instruction) 16 11 11 60 98 50
. Graduate Research Assistant :
(Management) 16 11 11 60 98 50
. Participant Observers (Two)
(Evaluation Specialists)--30
one-half days each 15 15 8
[_TOTAL 110 97 98 445 731 470

* Based on nine 22 day months

G UOSSo]
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Lesson 5--Resource Bstimation and Schéduling
Reading Refer{rices |

I

| Additional knowledge about the process of resource determination
and estimation plus the problems associated with prOJect sc.hedulmg can .

be obrained from reading the referencqs cited below. -

‘ ' Archibald, R. D,, and R, L. Villoria. Network-Based Manaiement Systems. SRR
E R New York: John Wiley and Sons Inc., 1967, Gﬁpter 6. .
:
‘Baumgartner, J. S. Project Management, Homewood, I11.: Richard D. 3

Irwin, Inc., , Chapter . o

Cook, Desmond L. Bducational Project Management., Columbus, Ohio: |
Charles E. ompany hapter 8. : . P

Woodgate, H. S. Planning by Network New York: Brandon Systems Press, | x
1967, Chapters 10 and A1,
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Lesson 5--Resource Estimation

Lesson Quality Control Form

Dinections: Please take time to carefully answer the four quedtions gdven
below., Your answens will provide valuable information §or the revision and
{mprovement of this fesson. Feel free to write additional comments o
necommendations on the back of this form. Your responses will be kept
stnictly confidential. Please wnite the Last four digits of your Social

Seewné ty number on the Line below 4o that the pages can be identifdied 4n -
. ! the event they become separated .

I Thank you §or your assistance.

1. Indicate your overall impression of the quality of this lesson.

Excellent Very Good Good Fair Poor

2. What do you feel is the most positive aspect of this lesson?

3. What do you feel is the most negative aspect of this lesson?

4. What would you suggest to improve this lesson?

Twwn the page and phroceed
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*q

Lesson 5--Resource Estimation and Scheduling

Toemination Instructions

|Upon completion of the Lesson Quality Control Fonm, you are to:

Tean out und staple the pages of the Lesson Quality Controf Form,
Place the fonm in the special envelope provided.

Mall the envelope to Research for Better Schools, Inc., Suite 1700,
T700 Market Street, Philadelphia, Pennsylfvania 19103. :

)
Y

This Lesson on nesource estimation is now compLeted. Lesson 6 entitfed
"Cost Estimates and Budgets" is the next Lesson in the sequence; you

are advised to Locate the Lesson booklet and reud the introductory pages. |

oo
Q\I
I~
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Lesson 6--Cost Estimates and Budgets

Introduction to Lesson

This lesson contains-the following items. Make sure that each
item is present before starting to work through the lesson.’

g
@
k%

A. Booklet containing the following items

Introduction to'lesson . . . . . .
‘Overview and objectives-. . . . . .
Pretest . . « « v ¢ v ¢ v ¢ v o o o
Lesson abstract and content outline
Lesson text . .. v v ¢« v ¢« v o ¢ o
Exercises on cost estimates and budg
Post-test.. « « « v v o v ¢« v o v
Additional examples. . . . . .
Reading references. . . . . .
Lesson ‘Quality Control Form .

- - 3 3 -
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B. Set of Color Slides entitled "Module 2--Basic Principles and Tech-
niques of Project Management Lesson 6--Cost Estimates and Budgets."

C. Cassette Tape ent1t1ed 'Module 2--Basic Principles and Techniques
of Project Management, Lesson 6--Cost Estimates and Budgets."

EQUIPMENT NEEDED. The fb110w1ng equipment will be required for this
1esson and you are adv1sed to arrange for their use:

cassette tape recorder
carousel slide projector
projection screen

TIME REQUIRED. The tape-slide presentation yuns approximately 13
minutes, the exercise takes approximately 60'minutes, and about 90
is needed to complete the entire lesson.

.......
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A Module. 2 : :
- Lesson & 6.2
; N
\  Lesson 6--Cost Fstimats and Budgets
\ \ Overview and Objectives i
\ | |
‘ (VERVIEW

In the previous lesson the scheduling of nroject tasks and the .
allocation of resources to the various tasks over time was discussed.
Tn the lesson exercise you comnleted a task-event-resource calendar ' ‘
and resource commonalit& table.
X This lesson is concerned with translating the information con-
tained in the task-event-resource calendar and resource commonality
table into a project budget document. Two types of budgets are intro-

duced--the project manager's budget based upon units of work and the

typical budget format nroduced by the organization's accounting unit,

OBJECTIVES | | \
The 'student in comnleting this lesson shquld be able to nrepare

a nroject manager's budget hased upon units of work and a tynical line-

item budget produced for the organization's accounting unit when given

a task-event-resource calendar and resource commonality table. The

specific ohjectives of the lesson are as follows: ‘

1. Given a task-event-resource calendar and resource commonality
tahle, the student should be able to:

a. calculate estimated personnel salary, wages, and fringe
benefits,

b. calculate estimated project indirect costs.

c. calculate the estimated costs of nroject equipment,
materials and sunplies, contracted services, and travel.

2. e ysos .
d. “estimate the cost of individual nroject tasks or work
units. '
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. 2. The student should be able to fill in a project manager's

budget and a tynical line item budget after calculating project cost

estimates.

Complete the pretest on Zne followding
page.

2 75
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Lesson 6--Co~t Estimates anq Budgets

Pretest

Dinections: Please take tume to carefully answer Zhe multiple choice
and true/false questions given below. Fon the multiple choice questions
you are to circle one correct orn best answer (A,B,C orn D), and for the
True and false you arne to indicate the correet response with the Lettenr

T orn F.

‘ Please write the Last our digits og your Social Secunity number on the
Line below s0 that ¢ pages can be A.den«a#ed in the event they be~ -
ceme separated . : .

v

1. Cost estimation is the process of translating project requirements
into what document? '

A. Proposal

B. Schedule

C. Accountirg procedures
D. Budget

2, Cost estimation and.budgeting is the last step in what project phase?

A. Organization
B. Termination
C. Planning

D. Preparation

" 3. What does a budget represent?

A. A planned expenditure of dollars
. B. An actual expenditure of dollars
C. A reference document for the business office
‘ : D! The cost account's code for expenditures

4, What is the basic uni’. of work under which various project costs
are accumulated?

Activity
Event

Work mackage -
. Goal

TOw R

o
~

g
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Lesson 6

50

What are the two main categories used to classify project costs?

A. Labor costs and indirect costs

B. Direct costs and indirect costs

C. Personnel costs and material costs
D. Direct costs and personnel costs

What would be an example of a typical indirect cost?

A. Tape recorder :

B. Reference books ‘
C. Salaries of staff

D. Building electricity costs

What basic reference document is used in determining assigned costs
to various budget categories?

A. Expenditure plan

B. Gantt Chart

C. Previous project history
D. Resource commonality table

In determining the costs for a typical udget what is generally
used as a basic reference?

A. Previously developed resource commonality table
B. State budget

C. Neighboring school system budget

D. Federal guidelines

i

Please indicate whethern fhe statemenis EiAteF below are thue on false by
wiiting a T on F on the Line |

1

10.
11.

130

14.

"\
The budget helps the project manaﬁer control project costs

A costing unit is a unit of work. i

In developing the budget, project indirect costs are usually
specified first and itemized.

The format of the budget is normally specified by the project
director

The final activity in plamning is to identify the authority
who is to put the plan into operation. \

The pgoject proposal usually is prepared by coﬁbining fhe docu-
ments produced during the various steps of the preparation phase.

22;,7, Check your answers on the f§oflowing
page.
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Lesson 6--Cost Fstimates and Rudgets

Directions Following Lesson Pretest

——— - anae

Dinections: The correct answers to Lesson 6 pretest are Listed down
the night mangin. Chech your conrect rhesponses .

' Directions: 1f you amwe/;l;d eleven on Less
. questions correctly, you have not acceptably Multipl i
demonstrated knowledge of cost estimates and iple Choice
budgets and should read the Lesson abstract 1. D
and content outline on pages 6.6 to 6.8.
© Then begin the tape-slide presentation by 2. C
i Aurning to the instructions on page 6.9.
i , , 3. A
Directions: 1f you answered twelve on more
questions correctly, you have aceeptably 4. C
demonsthated knowledge 0f cost estimates
-and budgets and should nead the Lesson 5. B
abstrhact and outline on pages 6.6 to 6.8, .
Then 4if you desine to skip the tape-sfide . 6. D
presentation, you may do 80 by proceeding . .
directly to the practice exercise on page 7. A
6.17, 1f you do desire to view the tape-
slide presentation, turnn to the instruc- 8. A
tions on page 6.9
- True/False
9. T
10, T

P
be
1 =3 m
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Lesson 6--Cost Estimates and Budgets

Lesson Abstract and Content Qutline

ABSTRACT
Cost estimation is the detemmination of the amount of money needed
for a work unit and for the total project. The budget is the plan for
. expending project resources. Budgeting invol\;es the determination of
. both direct and indirect costs. Typical budget categories are personnel
salaries, wages, and benefits: equinment, materials and sunplies, travel,
contracted services, and indirect costs. The resource commonality tahle
or 'shopping list'' is the basic document used.in estimating costs and
budgeting.
CONTENT QUTLINE
A. Cost estimating and budgeting is the third dimension of project man-
agement (after schedule and performance) where the objectives of the

project are transformed into the costs required to achieve them.

1. Cost estimation is the determination of the amount of money’
needed for a work unit and for the total project,

2. The budget is the plan for expending project resources.
3. Money is the unit used in expressing project resources.

B. The budget helps the manager control exmenditures during the opera-

‘ tion of the project.

C. General budget terms include the following:

1. Direct costs are costs of resource items puréhased for the project.

2. Indirect costs are those shared with a larger organization where
the resources only support the project.

3. Costing unit is a function or task around which costs are
accunulated.

4. Expendj“ure plan is a set qf decisicns about what, when, and how
resource items are to be purchased.

ERIC <79
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D. The style of the budget depends on:

1. . Categories of costs needed for a project.

2. Typical style used in the parent organization.

3. Local, state and federal requirements.

P T e | -

| E. The following constraints affecting the bhudgeting process:

1. Minimum wages, maximum fees, retirement funds, payday restric-
tions, and certification requirements.

2. Lack of ahility to shift funds from one budget category to
another during operations.

3. Specific requirements of local, state and federal agencies.
F. .The following are typical budget categories:
1. Persomnel salary, wages, and benefits.
2. Equipment
3. Materials and sunnlies
4, Travel
5. Contracted services
6. Indirect costs
(. The resource commonality table or shopping list is the basic docu-
ment used in estimating costs and budgeting. Tt is used to deter-

mine, in proper order, the costs of the resource items needed for
the project. The costs are collected under the following categories:

1. Personnel and benefits
2. [Fauipment

3. Materials and supplies
4, Contracted services

5. Travel and per dieﬁ_
6. Indirect costs

1. local source of resource items should be given priority over out-
side sources. :

2ol
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I. Decisions concerning rental as compared to purchase of equipment.
J. Authority to pﬁrchase resources is part of expenditure planning.

K. Budget style should conform to ability of parent organization to
collect costs into project categories. Otherwise, project mana-
ger may need to develop a second budget for controlling the project.

: (9
L. All documents developed during the entire planning phase become
. part of the project proposal which is to be submitted for funding.

291
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Lesson 6--Cost Estimates and Budgets

Instructions

1. Set up the hecordenr, profecton, and Acreen.

2. Place the carousel sfide thay onto the projector and advance the
tray to the start of Basic Principles and Techniques of Profect
Management, Lesson Six--Cost Estimates and Budgets."

3. Place the cassette tape fon this Lesson into the neconden and
newind to the rewind sfop. _

4. Stant the neconder and advance the sfides with the "change Zone."

-




(99

Module: 2 o | | 6.10
Lesson 6 ‘ :
Lesson 6--Cost Estimates and Budgets
Lesson Text

Introduction

Cost estimation and budget preparation is the last step in the project

planning phase. The project goal and objectives have been stated, the tasks
specified, the work flow created, and the resources scheduled as prior steps.

The schedule and performance dimensions for the project have thns been

specified. This lesson concentrates on the cost dimension.

In placing cost estimation and budget preparation as the last step in
the planning phase, it is recognized that in some cases the available dollar
amount is known at the start of the project. Objectives and resources to
support the work may follow Parkinson's law in that they expand to meet such
available funding levels. Even when the final dollar amount is known, how-
ever, the planning process outlined in these lessons should be followed.

In addition to providing a written record of planned expenditures, the
budget helps the manager control project costs. He does this by looking for
deviations fiom the spending plan as the operational phase of the project is

being carried out.

Basic Concepts and Terminology

A budget is a plan for the spending or allocation of money to accemplish
some objective or goal. A family develnps a budget to accomplish such goals
as having a .home, providing transportation, or sending the children to college.
Just as we allocate money to family objectives, so we allocate money to
project objectives. The process of determining how much money is needed to

accomplish project objectives is called cost estimztion. These estimates are
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summarized in a document called the budget.
Before considering the process of cost estimation and budget preparation
in detail, it is important to define a few key terms or concepts.

Direct costs include expenditures for personnel, equipment, facilities

and services obtained especially for the project.

Indirect costs are usuzlly support costs of the larger orgaixiza_tion

which are pro-rated to a project, but which are not purchased especially for
it. Costs such as space, electricity or heat in the building within which
the project is located are known as indirect costs or burden or overhead.

A costing unit, or center, is a unit of work. Usually it is a work
package, specific function or task under which various costs are accumulated.

An expenditure plan usually shows the rate of expenditure over time. It

represents a set of planning decisions concerning expenditure questions such
as--

o what is to be purchased or rented?

o when is the item to be ordered?

o what weekly or monthly rate is to be used for the item?

o how and where is the item to be purchased or rented?

The term constraints refers to limits or boundaries specified by a

funding source or school board relating to employee salaries, waégs, benefits,
and certification, or the ability to shift funds from one budget category to
another. Various local, state, and federal policy manuals, statutes, and

instructions should be reviewed frequently in order to insure that the budget

meets the needs of the project and is within externally-imposed constraints.

oo
s
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Lesson 6

Developing the Budget

The process of project cost estimation and budgeting is fundamentally

one of translating resources needed to accomplish all of the desired objec-

. tives into a common denominator--that of dollars.

Budgets are usually prepared in a form consistént.with either the local
organizational format or that required by a funding agéncy. A typical bﬁdget
1ist$ dollar amounts for personnel (salary, wages, and benefits), equipment,
materials and'supplies, travel, and other costs and expehses such as prepara-
tion of ?eports, computer services, and-consultant serQices. In determining
the cost of these budget items, the previously developed resource commonality

table can be utilized as a reference.

In deveioping the -budget, persdhnel is usually the first'direct expen-ulu"

éiture category to be costed. The skilled persons needed for-the project
are costed fér a salary, wage,'or fee, using current salary or wage scales.
The budget should list each person by position rather than by name. If,
however, the position will surely be filled by a known person, then his name
cpuld be included. Tﬁe fype, rate of pay, and duration of w&rk should be
indicated.

In computing the project cost of skilled persomnel both a base salary

and employee benefits are included. Employee benefits usually include pay-

ments or contributions to such items as a retirement fund, social security,

a life insurance program, and health or medical insurance. For example, a
typical personnel entry might be--Statistician (annual base salary of $10,000
working 100% for 6 months)= $5,000. Employee bencfits for the statistician

may include the following school system contributions--

<85
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: o retirement fund ($5,000 by 12%)=$600 and

o medical insurance ($25 per month by 6 months)=§150.

The cost entries for equipment, materials, and supplies are determined
by first referring to the resource commonality table to identify the needed

items and then consulting catalogues and suppliers for cost estimates.

Major items should be listed separately. If an item is paid for in install-
ments or rented, the rate of expense per unit time should be specified. Coﬁ-
sideration should be given to the alternatives of purchasing, renting, or
leasing equipment. Factors to be considered in making }:he decision are rela-
tive cost, the possibility of follow-up projects sharing the equipment, and
governmental and local school regulations. ” ’I‘ypical project budget entries
under equipment and materials and supplies ﬁiight include-- |
| Eguigment-' )

o electric typewriter (purchase) =$500

o calculator (rental at $20 per month for % months) =$80

Materials and Supplies b

@

/

o plexiglass, plywood, and steel materials for construction = $800

o general office supplies (paper, pencils, and typewriter ribbons) = $100

The next category that often appears in project budgets is contracted
services. Estimates of the éosts of these services are based upon information
from actual bids, reference cai:alogs, or previous project histories. Consid-

-~ eration should be given to the availability of local pools of either full-
time or part-time skilled persons, the availability of equipment from local
sources, ard the consolidated procurement of materials and supplies.

Contracted services for a project might include entries such as--

o clerical support ($20 per day for-10 days) = $200

ERIC <So
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Lesson 6 :

o Final project report printing $1.50 a copy for 20 copies = $30

o computer services (keypunching, $3 per hr. for 20 hrs.) = $60 and

o computer time, $600 per hr. for 30 min. = $300.

Travel is another budget category requiring careful planning. Travel
costs are calculated for project staff and consultants and based upon a
mileage rate for the use of a personal automobile or an estimated average
cost of commercial transportation. In addition, a per diem allowance of a
fixed amount of money ﬁef day, or actual expenses, is allowed to cover ex-
penses such as meals ahd lodging for each traveler. Other incidental .expen-
ses such as taxi or limouéine are usually listed separately as part of
"travel." | |

Project indirect costs are usually specified last in the budget since
they are often relate& to part or all of direct costs. The method for cal--
culating project 1nd1rect costs or expenses varies from place to place. A
fairly typical proced?re is to take a percentage of the wages or salaries of
project personnel, inéluding consultants. For examﬁle, suppose 4 project has

personnel salarles ofJ-

0 prOJect managef $12,000

0 secretary i ' 6,000

o statistician, dfull?time for 6 mos.) ~ 6,000 and

0 research assis%ant, (one~half time for 12 mos.) 6,000
TOTAL =  $30,000

The agency uses an inJirect cost rate of 50% applied only on wages and sal-
aries. The budget ently for indirect costs would be compared by multlplylng
50% by $30,000 which equals $15,000. It is the rate that must be determined
by law, regulation, or computation. It is often different for each job

category.
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2 te .
. With these specific line items determined, a liné\item t can be pre-
pared for the project. The format of the budget is normally speci ied by

the school district or funding agency.

Budgeting in Perspective

/ It is importaqt to remember that the. budget represents a planned expen-

diture of dollars‘éy specific categories. Thus, the budget can be used as
the basis for cené%olling costs during project operation. For this purpose,
the various project costs should be collected for accounting purposes accord-
1ng to the categories appearlng in the budget. Consequently, a major cencern
_when setting up budget categories is the ability of the local accapntlng sys-
tem to collect costs into or against the allocated budget categories. If the .
cost accounting system does not categorize Gosts in the.same way that they ¢

are budgeted by the project, difficulties wa?&irise during project operation.
Hence, when the accounting system of the parent organization does not collect
costs using project categories. project managers are often fourd using two
budget reports -- one produced bytﬁhe organization's accounting unit for

audit and one maintained by themselves for work flow regulation.

Cost estimating and budgeting is the final activity of project planning.

Here the resource needs that support the project objectives are converted T

into dollar cost estimates and fitted into the budget document's format.

Turn to page 6.17 and nead the direc-
tions fon Exercise A.

Q ‘ “%‘8
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Lesson 6--Cost Estimates and Budgets

General Situation for Exercises A and B

Directions: Study the §olLowing Lnﬁonmatéon' before beginning the exencises.

Metropolitan School’ District is cenducting a project involving the
design and production of instructional materials. Pertinent information

regarding the production phase is given bel:ow'.

‘ A. Resource Commonality Table from Lesson 5
" No. Resource Item Code Quantity
\ 1 | Project Manager M 1
2 | Statistician STA 1
3 'Secretary/typist SEC 2
4 | Illustrator ILL 1
5 | Subject Area Specialist| SAS 1
6 | Typewriter TWR.D 03
7 | Artist Supplies AS 1 set
8 | 35 nm Camera. caM | 1
i 9 | Printing Servicés PS |20 copies
‘ B. Salary/Wage/Fringe Benefit Schecule
| 1. Salaries (for full-time basis assume four wecks/month) :
*nroject manager $1000/mo.
secretary/tynist ' $ 500/mo.
*statistician $ 800/mo.
illustrator $1000/mo.
*subject area specialist ' $ 800/mo.

9

. Fringe Benefits (for all personnel):

retirement 10% of monthly salary
life insurance $12 ver month
health insurance . $24 per month
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C. Travel

*Each person with an asterisk before his name under ''Salaries' on pre-
vious page, travels two trips at $100.00 per trip. This figure covers
auto expense, per diem, and air travel. '

D. Equipment. and Materials Cost
Typewriters (rent three) rent at $20/month
Artist supplies and materials $80.00 per set
35 mm camera (one available from - . :
the resource pool at the school) rent by month only at $10/month ’
Camera film and developing $60.00
E. Services |
Printing services contracted at $1.50 per printed copy

F. Indirect Cost Figured as 50 Percent of Salaries and Wages Only

G. Taék-Event-Resource Calendar

!
L ]LL """"" L
L AS----. ’
P - - - SIC - - - - - - - oo U
R IR - = = -~ - »
- - - CAM-- - -
L A R R SAS - - == = - - - .
- - v - - - - - 85LEC- - - - - .
Q R L TWR« « -« -« - .
- - - - - - STA - - - - - - .
L ™R~ - e e - - ’
! T ‘
o =S LEC - - -0
RiJe - -TwWR- - -
T
Printing of
S Final Repert (PS)
(4}

woeoks 1 2 3 4 5 6 7 8 9 10 11 12

4
months September October November

[ Tunn the page and begin~E¥encL§é.X:l
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Lesson 6--Cost Estimates and Budgets

Ixercise A

( -t .

Dinections: Aftern studying the situation descrnibed on the previous

- pages, you are to develop a budget using a project task or costing

" unit approach. In this case, the fouwr project tasks (P, Q, R, and S)
nepresent costing units. You are to detenmine the total cost of the
project by §inst figuning the cost of each task, employee benefits,

and indinect costs. These figures ‘should then be summed 4in order %o
obtain the total project cost. The solution of this type of a cosiing
pnoblem-can be facilitated by the completion of a project task-resource
matnix. FiLE in the blanks in the matrix on the following page and
entern the appropriate figures in the budget summary that folLlows.

2971
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Lesson 6--Cost Estimates and Budgets -

Exercise A--Project Task-Resource Matrix . ) §
- : i 0w £
Dinections:” Complete the matrix below using the information provided in-the General Situation for S h
Exercise A and B. Task totals (column 15).are figured by adding columns (6], (9)5 (12), (13), and o
l (14) tOQ@thQ’l. t - - .
ol Personnel Equipment '. Materials . | (14 15
\ Salary and Wages [ I and Supplies an”| ¢ an)b) (13)
' - '~ O
3 4 6 9 10) / )./ (12 ~ [ &9
*1)4‘ (2(%3' (:5)"’ (.\‘\,)7 g-g éut))- g) (,:?; Slgb2 (@) ]'l Sub-) ‘#o 55’ Task.
& g/ S '/ Total 7/ Total / - 3/ Total/ & [ &g/ Totals
TASK-P | |
4 . _ | Four
TASK-Q : | Trips §
1590 1000| 750 | --- 1600 | 4850 55 -- 55. -- -- --- 400 | -- 5305
TASK-R .
300 -- | 375 -- | -- 675 15 | -- 15 -- | -- -- | -- |$ 690
TASK-S §
Sub- . '
totals | 3000 | 1000 | 1600 T . $
n e Fmployee Benefits : Enter Employee Benefits Total Here
R $ $
ET e /
o S
é 5 A Indirect Costs g Enter Indirect Costs Total Here N\ g
Grand i .
Totals $ $ $ $ $ $

N

%1t is estimated that the project manager spends 30% of his time on task P,
50% on task Q, 10% on task R, and 10% on task S. :

LT“’“" the page and proceed.] <
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Lesson 6--Cost Estimates and Budgets

Exercise A--Budget Summary

- Dinections: Complete the budget summary below by entering the appro-
priate gigunes from cotumns (6}, (9), (12), (13), (14}, and [15] of the
_project task-nesouwrce matrix. The fégunes for’tasks O and R are entered
on the §ofllowing page for your reference.

° Project Title: Instructional Materials Production

" Work Package Time 3 months

| Funding Agency: Metropolitan $chools . .

Dates from 9/1/19XX
COSTI.NG UNIT ) ' . TOTALS

»

Total
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T;\SK--Q ‘ _ LI . . ’

1. Salaries and Wages

PM--50% x $1000/mb. x 3 mo. = $1,500
~ STA--5 weeks x $200/week = 1,000
SEC--6 weeks x $125/week = 750

SAS--8 weeks x $200/week 1,600

Sub-Total 34,850

2. Equipment i .
TWR--11 weeks x $5